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Douste TROLLEYs. 

The double overhead trolley is still to be found in a few places 
in the United States, but its utility in the art is insignificant. The 
difficulties attendant on its use are popularly supposed to outweigh 
the advantages. Cincinnati is the most conspicuous American in- 
stance of its use, and there one of the best-known street railway 
managers is said to have remarked that he would gladly give,$100,000 
if he could be permitted to dispense with it and adopt track return 
instead. Under these circumstances peculiar interest is given to the 
announcement that a large contract has just been placed in this 
country for the equipment of not less than 125 miles of trackage in 
and around Havana, Cuba, all of which is to employ the double 
trolley method. The reasons for this are not given, though some 
The line voltage will be the normal 600, and direct 


can be imagined. 
Probably a good deal of the territory covered 


current is to be used. 
is low and swampy, but as a general thing track return and single 


overhead contact have been found adequate to meet the conditions 


in most tropical regions. 


> 





Uniriep CurrENT Suppty 1n LONDON. 

A very interesting summary is given in our present issue by a 
well-informed London correspondent, of the steps that have been 
taken ta unify the supply of current and electric power in that vast 
region known as London. The subject has many important aspects 
and these are carefully brought out. While there is natural, and in 
some instances reasonably grounded opposition to the proposed 
legislation rendering the plan feasible, it does seem that on the 
whole and broadly considered, the creation of the centralized gen- 
erating plants would be a public boon. We have heard it stated 
that within the given area there are something like sixty authorities 
empowered to do business and several of them are in business. We 
have not seen the testimony given before the parliamentary com- 
mittee, but it is safe to say that it reveals a sad absence of uni- 
formity in practice, and a heterogeneity of plant and method that 
can only make for high cost of current and an absence of convenience 
to the consumer. 
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Sincte Puase TRACTION. 

The rapid stride that single-phase traction has made in techni- 
cal and public estimation is furnished by a timely article in the 
Electric Club Journal for July from the pen of Mr. Charles F. 
Scott. The author refers back to the Great Barrington Institute 
meeting of three years ago, and then shows how swift has been the 
march of thought and events in the brief interval, laying emphasis 
on the fact that the compensated type of motor is that which 
apparently has won out. He sums up the existing status and condi- 
tions in three points on which he believes electrical engineers to be 
in the main in substantial agreement, viz.: That the use of  single- 
phase alternating-current is essential for heavy and long distance 
railway work; that a single-phase motor and a single-phase system 
fulfilling the requirements is now available; and that the series com- 
pensated single-phase motor is the one best adapted to meet the 
demands of the case. If this be true, some very important and vital 
developments in steam railroad conversion or supersession ought 
soon to follow. The recent Institute discussion at Asheville, how- 
ever, showed that all the three-phase advocates are not yet dead 


or silenced. 
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MertuHop or Measurinc Hicu Etecrricat Pressures. 

A paper by Prof. S. M. Kintner on this subject presented at the 
recent Asheville A. I. E. E. convention discusses the various devices 
that have been employed for measuring alternating e.m.f’s of 10 
kilovolts or more. High pressures are steadily extending their ap- 
plications, and are leading the way to yet higher pressures. It be- 
comes of great importance to be able to measure these pressures 
conveniently and accurately. The most convenient method of meas- 
urement, without resorting to a multiplier, is the spark-gap method, 
although it is not direct reading, and the device temporarily disables 
itself at the instant when the measurement is made. Moreover, the 
method is subject to much uncertainty at high pressures; owing to 
the electrostatic influence of neighboring conductors, to the presence 
of ionized air due to continued electrification, as well as to the pres- 
ence of other influences not yet defined. The method advocated in 
the paper is that of the oil electrometer. An ingenious form of static 
voltmeter is described, working in oil, through an angular range of 
about 80 degrees. The moving system consists of a pair of parallel 
metallic cylinders closed at their ends by hemispheres. These swing 
around a central axis between a pair of curved stationary metallic 
sectors to which the potential difference is connected for measure- 
ment. The use of oil instead of air enables a much greater electro- 
Static flux density to be safely carried within the apparatus than 


would be otherwise possible to allow. 


An objection to this type of apparatus is that it has no simple 
law of operation from which the scale can be computed after a single 
point has been established in experimental calibration. It is neces- 
sary to calibrate the entire length of the scale experimentally. The 
apparatus described reads up to 35 kilovolts, square-root-of-mean- 
square. Another weak point of this type of apparatus, in connection 
with alternating-current pressures, is that its readings do not depend 
immediately upon the maximum voltage, but depend upon the average 
square of the voltage. In practical work it is the maximum voltage 
which ought to count. The advantage of the needle-point spark-gap 
is that it depends upon the maximum voltage for its indications, and 
does not seem to be affected by the wave shape on each side of the 
maximum. Of course, if the wave of testing e.m.f. could be depended 
upon to be sinusoidal, this objection would vanish. In practice, how- 
ever, it is very difficult to secure a simple sinusoidal source of e.m.f. 
for such testing, and even in cases where it is obtained it is by no 
means safe to assume that after stepping the pressure up through 
transformers, the charging current at high pressure will leave the 
e.m.f. wave sinusoidal. On the contrary, the charging current seems 
to distort the voltage wave considerably. While, therefore, oil elec- 
trometers may find a distinct sphere of usefulness in electrical meas- 
urement of high pressures, there is a demand for a different type of 
apparatus that will conveniently and reliably measure maximum 
voltages from 10 kilovolts upwards. 

es 
THe New Carson Fitament. 

Mr. John W. Howell's announcement before the Institute regard- 
ing the production of a new carbon filament for incandescent lamps, 
printed in our issue of June 24, has been received with a good deal 
of interest. It has rather important bearings both theoretically and 
practically. On the former side we are hardly inclined to agree with 
the author in his interesting hypothesis that we may be dealing here 
with a new allotropic modification of carbon. It is undoubtedly true 
that the carbon of the “metallized” filament differs radically from the 
usual forms of carbon, but the changes and the condition under 
which they are produced scarcely suggest such a change as amounts 
to a new physical modification. To begin with, the metallized fila- 


ment is the result of heating at atmospheric pressure to a temperature 


very much in excess of anything hitherto employed in preparing fila- 
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ments. The result is a great reduction of the specific resistance, 
large increase of density, and a change in the temperature coefficient 
from negative to positive. The evidence is very strong that in the 
process there is a driving off of the volatile impurities in the filament 
and the consolidation of the remaining carbon. The most singular 
feature of the matter is the great difference of the result from any- 
thing to be reached by raising the filament to incandescence by 
passing a current through it in vacuo. The application of extreme 
heat from the outside and in air produces an effect of its own for 
some reason not at once apparent. It is possible that there may be 
removal by oxidation of some of the volatilized or gaseous impurities 


which might in vacuo be occluded in the filament as it cooled. 


The change appears to be the production of an exceedingly pure 
form of graphite carbon rather than the evolution of a new allotropic 
modification. The changes are exactly what might be expected of a 
purified product. Carbon is ordinarily rather impure, carrying both 
ash and gaseous impurities; and it also seems to possess the power 
of occlusion to a notable extent. Its homologues, boron and silicon, 
are likewise extremely difficult to rid of impurities, and have only 
very recently become fairly well known in a somewhat pure state. 
All three have the power of forming enormously stable compounds 
only decomposable at truly tremendous temperatures; and the new 
filament seems to bear a similar relation to the old one that 
the silicon of the electric furnace does to this historic product at the 
hands of the early experimenters. From the commercial side of the 
matter it is surely advantageous to have a filament that will stand 
higher temperatures than heretofore advisable and that, from its 
positive temperature coefficient, will be less severely affected by smati 
changes of voltage. How far beyond present commercial practice the 
“metallized” filament will carry us is somewhat uncertain. It would 
seem to be a little more expensive and difficult to prepare than the 
old form, and may require very careful sorting to secure uniformity. 
The lowering of the specific resistance, too, is by no means an un- 
mixed blessing, for it implies a longer and slendever filament to 
produce a lamp of moderate candle-power for the usual voltages. To 
stow away an extra length of slender filament in a standard bulb 
is not altogether convenient, particularly if the filament is worked at 


a temperature high enough to impair its elasticity. 


These, however, are practical difficulties that in the long run meat. 
simply a little extra cost, and this can well be endured in order to 
secure a good increase of efficiency. The claim at present made for 
the new lamp is a life of 500 hours with an initial consumption of 2.5 
watts per candle and 20 per cent decrease during the life just named. 
In other words, the new lamp is heralded to give the same useful 
life as the ordinary 3.1-watt incandescent with an initial consumption 
of 2.5 watts per candle. Six-tenths of a watt per candle is a very 
considerable gain in cost of power. For a 16-cp lamp it would 
mean a saving of five kilowatt-hours during the life of the lamp, 
worth at average prices, say, 50 cents. The value of this gain to 
the consumer depends, of course, upon the extra cost of the lamp, 
regarding which there is as yet no definite announcement as to 
standard price. With the tantalum, osmium and zirconium lamps in 
the game, to say nothing of the Nernst for larger powers, it is, 
however, safe to say that the consumer will get a fair share of the 
gain, although doubtless some of the lighting companies will give 
it up with protestations. But in the long run any increase of efficiency 


works to the benefit of the business. 





In commending Mr. Howell’s paper highly, we trust he will not 
be offended if we take the liberty of criticising the form in which his 
curves are given. To give temperatures in percentages of the pres- 
sure at which a certain filament of unknown dimensions and prop- 
erties work at 3.1 watts per candle-power may probably be con- 
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venient in view of the method used in making the tests, but it robs 
the curves of much of their value. In fact the paper, interesting as it 
is, is in a form as well suited for presentation before the National 
Electric Light Association, whose interests it affects most deeply, as 
before the American Institute of Electrical Engineers. The facts 
given are extremely important, but they are not so fully correlated 
as to give the engineer a clear view of the situation. In spite of this 
it is clear that a material advance has been made in filament con- 
struction, and that carbon has been given a new degree of usefulness. 
We hope that ere long full reports of tests of the new lamp will be 
made available by Mr. Howell, whose personal research and results 
are, it is understood, largely represented in this notable advance in 
lighting art 


——— > — $$ $$ 


THe Report or THE Lichtninc ResearcH Com- 


MITTEE. 
The Lightning Rod Conference of Great Britain published twenty- 


three years ago, a notable report containing a code of rules for the 
erection of lightning rods. This report attracted widespread atten- 
tion at the time. The gist of these rules was that buildings should 
be protected by copper strip conductors well grounded at the bottom 
and sharply pointed near the top. The rules remained standard 
practice for a number of years. In fact they are closely followed in 
numerous building specifications at the present time. There can be 
hardly any doubt that the application of the rules has saved many a 
building from injury by lightning. On the other hand, many build- 
ings equipped with lightning rods according to those rules were 
struck by lightning and injured more or less severely. These oc- 
currences shook the faith of architects in the protective security of 
lightning rods. If a case of injury to a rodded building was brought 
to an electrical man for explanation, he was likely to say that the 
ground connection of the rods must have been bad. In some cases, 
however, it was ascertained that the ineffectual rods had good ground 
connection. Then the electrical man would probably say that if the 
lightning rods on the injured building were intact and made good 
ground, the injury was proof that there should have been more of 
them. The rods were insufficient in number. This would probably 
be a safe statement in view of the event. But the trouble has always 
been that no one could tell for certain whether he had a sufficient 
number of lightning rods on his building until after it had been 


struck. Then the knowledge might be too late. 


In view of the dissatisfaction with lightning rods, “The Royal 
Institute of British Architects and the Surveyors’ Institution” ap- 
pointed in 1901 a new committee to take up the subject of lightning 
protection, and several well-known scientists and engineers were put 
on the committee. A circular letter of inquiry was issued and ob- 
servations upon lightning injuries to buildings were accumulated. 
The report, which is a most interesting document, states that in the 
three years—1goI-1904—the number of cases of injury to buildings 
by lightning reported in Great Britain exceed 500. Of these 115 
cases have been reported in detail, of which 40 were to buildings 
equipped with lightning rods and supposed to have been adequately 
protected. Thirty-four of these failures of rods to protect buildings 
are detailed in the report. Of the tabulated 34 cases, 15 are churches, 
2 are lighthouses, 4 are tall chimneys, and the rest are miscellaneous 
structures. In four cases gaspipes were damaged and gas was 
ignited, thus initiating fire. In one case a tall mill chimney was over- 
thrown. In many of the remaining cases the damage must have been 


serious. In nine cases the ground connection is reported as defective. 


In most instances the condition of the ground connection is not re- 
ported. Only in three instances is the ground connection positively 


stated to have been good. In the case of the destroyed chimney it 
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is believed that although there was a lightning rod outside the chim- 
ney, of which the condition is not known, the flash passed inside the 
chimney and broke out at the base with such violence as to cause the 
Another important observation was on the 
Here 


structure to collapse. 
chimney of the East London pumping station at Sunbury. 


stood a 36-in. steel standpipe thoroughly grounded at the base, and 


reaching almost to the top of the chimney. The flash is reported to 


have followed the hot air escaping from the side of the chimney and 
then to have joined the standpipe lower down. The case is cited as 
proof that a flash will strike a column of hot air in preference to the 


top of a large steel standpipe. 


As the result of the investigation, and of experimental researches 
conducted since the lightning rod conference report of 1882, the 
whole theory of lightning protection has been modified. The old idea 
was to erect perpendicular conductors from good ground to the top of 
the building. If there are several high points on the building erect 
a perpendicular to each. It was supposed that a vertical rod exer- 
cised a protecting range of influence for a radial distance equal to 


its own height. These notions are abandoned. It is now supposed 


that lightning flashes are of two distinct characters, or, as described 


in the report, there are A flashes and B flashes. The vertical con- 


ductor is all right for the A flash, but for the B flash it may be of 
no use. There is thus always the comforting reflection left open to 
the owner of a lightning-struck rodded building that he suffered from 
a B flash. In brief, an A flash is a direct or main discharge between 
cloud and ground, while a B flash is a side discharge between one 
cloud and ground precipitated as the immediate consequence of a 


main flash between two opposed clouds. The only complete pro- 


tection against a B flash is to construct a bird cage of metal around 
the building and to ground the bird cage. This is almost precisely 
the construction followed in a modern skyscraper or tall office build- 
ing, except that occasionally the steel structure is not very thoroughly 
It is noticed in the report that these tall steel structures 


grounded. 
Those who work inside modern tall office 


appear to be inmmune. 
buildings during thunder storms ought to lay this consolation to their 
souls: that they are rendered as nearly immune to lightning as modern 
science can devise. A flashes and B flashes may jump about and 
envelop them, but persons who are well inside the metal birdcage, 


may consider themselves safe. 


As a consequence of the revision in theory, the recommendations 


of the report depart markedly from those of the 1882 report. It is 


no longer recommended to gild, platinize or electroplate the points 


near the top of a rod. The earlier report had emphasized these 


“tipping” suggestions. The later report restores iron conductors to 
confidence. Iron is preferred to copper, except on the score of per- 
But for the wasting away by oxidation, an iron rod would 


In 


manence. 
be greatly preferred to copper because of its larger inductance. 
the old days the inductance of iron was held in horror. Finally, the 
new recommendations of the report are that two rods should be pro- 
vided to each tower or prominent high part of a building, one rod 
on each side of the building. Horizontal conductors should inter- 
connect all vertical rods at the roof ridge level, and also at the 
ground level. This works in the direction of the bird-cage theory. 
All large masses of metal, in or on the building, should be grounded 
as directly as possible. Gaspipes should be kept away from lightning 
conductors. Steel pipe grounds are recommended, terminating below 
in packed charcoal and kept moist by rain flow above. There can 
be no doubt that the new report is a great improvement over the 
earlier one, and property owners all over the world owe thanks to 
the committee for its labors. All nations have taxes and lightning 


damages, in common. 
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Proposed Municipal Lighting Plant for New 
York City. 


The technical commission on electric lighting for the City of New 
York, consisting of Dr. Cary T. Hutchinson, Nelson P. Lewis and 
Prof. George F. Sever, has submitted to the Board of Estimate and 
Apportionment a report giving the cost of construction and operation 
of a city electric plant to supply all of the city lighting by electricity 
for streets, parks and public buildings. 

The report deals in great detail with the problem and claims that 
with the proposed equipment each arc lamp for which the city is now 
paying $146 per year can be operated at an annual cost of $64.07, 
and that at 5.5 cents per kw-hour the city can obtain incandescent 
service which now costs 10 cents per kw-hour. The estimated cost 
of complete plant for Manhattan and the Bronx is $7,567,000, which 
appears as a total cost per arc lamp of $352 and per kilowatt of con- 
nected load of incandescent lamps of $153. 

The city owns a plot of ground bounded by Avenue A, Ninetieth 
and Ninety-first Streets and the East River, and it is proposed that 
the central station be located upon this plot. It is understood, how- 
ever, that a large sum would be required for the necessary land. 
The power house, views of which are given in Figs. 1 and 2, will 
comprise a boiler room, a turbine room, with switchboard galleries, 
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‘three 3,000-kw turbo-generator units, and one 1,000-kw turbo-gen- 


erator unit, together with one turbine or engine-driven exciter of 
at least 200 kw capacity for exciting purposes. In Figs. 3 and 4 are 


cr 

















FIG, 2.—FRONT ELEVATION OF POWER HOUSE, 


shown the arrangement of the units with vertical turbines. The 
arrangement with horizontal turbines is indicated in Fig. 5. The 
exciter is to be wound for 125 volts direct current, while the other 


a 





Fic. 1.—Sime ELevaTION oF Power Hovuse. 


and two wings for office purposes. Each office wing is to be approx- 
imately 50 ft. deep by 53 ft. wide. The boiler room is to be 88 ft. 
wide by about 260 ft. long. The turbine room is to be 103 ft. § in. 


generators are to be wound for three-phase, 60-cycle current a’ 
11,000 volts working e.m.f. between terminals. 
A sectional view of the boiler house is given in Fig. 5. The speci 







































































Fic. 3.—PArt PLAN oF Power House, WITH VERTICAL TURBINES. 


wide and the same length as the boiler room. The building is to 
be constructed of reinforced concrete and masonry. 
The specifications call for two 5,000-kw turbo-generator units, 


fications call for inclined water-tube boilers designed for a working 
steam pressure of 200 pounds per square inch. These are to be fitted 
with mechanical stokers for burning either soft or hard coal. The 
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equipment is to include 24 boilers each of approximately 6,000 sq. ft. 
of actual water-heating surface, excluding the superheaters. On the 
basis of 10 sq. ft. of water-heating surface for one boiler horse- 
power, each boiler will be rated at 600 hp. The superheaters will 
raise the temperature of the steam 150° F. above the temperature 
of saturated steam at 200 pounds pressure. Storage is to be pro- 
vided in the yard for more than 20,000 tons of coal, in addition to 
the storage in the bunkers over the boilers. It is estimated that 
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FIG. 4.—PART CROSS-SECTION OF POWER HOUSE, WITH VERTICAL TURBINES. 


the total storage capacity will contain sufficient coal to run the 
plant for six months. 

The power will be delivered to nine sub-stations in Manhattan 
and five in the Bronx, by means of cables run underground in ducts, 
at 11,000 volts. At the sub-station, part of the power will be trans- 
formed for 7.5 amp. constant-current arc lamps, and the balance 
will be transformed to 2,200 volts constant pressure for secondary 





distribution. This latter power will be transformed to 230 volts for 
delivery to single-phase, three-wire branch circuits in the buildings. 
In order to eliminate the drop of e.m.f. in the feeders from the 
central station, pressure regulators will be installed in each sub- 
station. No provision whatever is made in the estimates for a 
storage battery plant as a safeguard against breakdown or accident 
in the generating plant. 
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Problems in Water-Power Operation. 


The “Question Box” of the N. E. L. A. contains 17 queries, with 
answers, under the head of “Water Wheels, Water Power,” etc. 
To the query “Is there any remedy for anchor ice?” seven answers 
are given. Two of the answers recommend a large quiet basin above 
the wheels, which will be permanently frozen over during the winter ; 
one answer supplements this remedy with the recommendation that 
by using some boom logs in the still bay the water will freeze over 
earlier than otherwise. In one plant, wheels have been kept free of 
slush and anchor ice during the spring break-up by putting brush in 
the canal, which catches the ice and allows a fair flow of water to 
come through; the water is kept as high as possible during this 
period in order to throw the ice over a waste weir. In one case 
anchor ice and slush is deflected from the head race by means of 
three parallel sheer booms. In this plant when the gates show that 
they are going to stick, a jet of steam from a 1%-in. pipe under 30 
pounds pressure discharges into the water about 2 ft. above the 
wheel casing directly over the gates; the steam not only prevents 
the ice from sticking, but helps the water to cut it off after it has 
formed a thick coating. One remedy recommended for anchor ice 
is the placing of heavy iron bars for the intake at an angle so that 
the ice will slide down the bars to the spillway. Another recom- 
mendation is to draw across the current a wire netting 3 or 4 ft. in 
width stapled on a light wooden boom to float it. One or two sets 
of such booms will, it is stated, gather the floating anchor ice and 
leave a chance for the water to pass underneath. In answer to a 
question as to a method for preventing slush ice from forming on 
water wheels, it is recommended to keep the turbine wheels well 
housed and to keep them in motion. 

A question that might have been excluded is as follows: “I have 
a 75-ft. head of water and want to develop a maximum of 150 hp, 
but will use from 40 to 50 hp most of the time. What is the best size 
of wheels?” Four answers recommended two wheels of 75 hp each. 
Three answers are given to the question, “What is the general effi- 
ciency of a water power plant at low head?” One of these is 80 per 


. cent efficiency under any head not less than 4 ft.; another 75 to 80 


per cent, and a third 50 to 60 per cent. In reply to a query as to the 
heads most suitable for turbines and for impulse wheels, one answer 
gives 18 to 20 ft. as a limit for the former, and another that impulse 
wheels are suitable for all heads, but especially those above 200 ft. 
One seeker for information wants to know how to measure water 
power heads, and is favored with five replies. Of six answers to a 
question asking what per cent of variation 
of speed can be reasonably expected in prac- 
tice on water wheels driving a railway load 
and equipped with a standard governor, 
three give 2 per cent, two give 3 per cent 
and one from 5 to 6 per cent. In reply to 
a query as to the best lubricant for wooden 
water wheel bearings, one recommends 
graphite plugs, another graphite mixed with 
tallow, two state that no lubricant is needed, 
and one is of the opinion that “lignum vite 
contains enough oil to lubricate itself.” In 
reply to a question asking the percentage of 
power loss in a beveled gear on a vertical 
water wheel it is stated that the loss will 
be 8 to 12 per cent if everything is in good 
operating condition. 

Six questions in reply to a query as to 
whether there is any objection to making 
the power house a part of the dam, the head 
being 20 ft., are unqualifiedly in favor of 
doing so; the seventh reply offers the ob- 
jections that there is a possibility of the 
breast wall leaking; that the method does 
not permit of the water being readily cut 
off from the bar without a cofferdam, and 
“Where the tail water rises very high there is possibility of the 
water getting into the wheels.” 

As to whether it is profitable to belt or gear a 200-kw generator to 
a water wheel where there is plenty of floor space, the five replies 
given favor belting. In reply to a question as to whether it is good 
engineering to erect four or more water wheels on one horizontal 
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shaft in order to get speed under low heads for direct connection to 
the generators, the three replies state that this plan is satisfactory. 
As to the safest means of preventing bursting of the penstock when 
the water wheel gates are suddenly closed, four answers recommend 
a standpipe; two prefer relief valves, and one a standpipe on heads 
under 50 ft., or a relief valve in the penstock for larger heads. 


The Ward Leonard Railway System in 
Switzerland. 


As is well known, the Ward Leonard Electric Railway System 
has been in experimental operation in Switzerland for some time, 
and we are enabled to give below some data of tests made by the Oer- 
likon Company, which has the system under trial. The accompany- 
ing illustrations show a locomotive which is designed for 400 hp at 





FIG, I.—ELECTRIC LOCOMOTIVE ON SWISS RAILROAD. 


the rim of the drivers, or 295 kw. For some time the locomotive 
has been hauling trains varying from 125 to 255 tons. In the case 
of a train of 200 tons—the locomotive weighing in addition 42 tons— 
a speed was attained of 18 miles (30 kilometers) an hour on an .8 per 
cent grade. The energy supplied to the low pressure terminals of 
the step-up transformers of the power house was at the rate of 300 
kw during this run. On a level track this train was brought up to 





FIG. 2.—ELECTRIC LOCOMOTIVE ON SWISS RAILROAD. 
yo kilometers per hour in 75 seconds, and in no case was there any 
trace of. sparking at the commutators. The starting of the locomotive 
is stated to be exceedingly smooth and no peaks are produced on the 
load diagram. The regulation of torque and speed is extremely 
satisfactory and the electric braking is so simple and efficient that 
it is always used in preference to braking with the compressed air 
outfit. 

As the speed with this system can be varied without sacrifice of 
efficiency from the lowest and the highest sneed, it is claimed to pos- 


sess a decided advantage over the single-phase type. With the latter 
type good efficiency can only be obtained by the addition of some 
double-speed reducing gear, which would result in the locomotive 
becoming heavy and awkward in design and of reduced efficiency. 
In the case of slow-speed locomotives, the motor-generator of 
the Ward Leonard type is claimed to be the best solution for heavy 
freight traffic for a large starting capacity, as a small expenditure 
of power at starting is more important than a quick acceleration. 

A number of records have been taken of various tests of the loco- 
motive, of which the following is one: 

The trolley voltage used was 15,000; weight of locomotive, 45 
tons; weight of cars, 200 tons; total, 245 metric tons (265 English 
tons) ; speed, 27 kilometers per hour (16.8 miles per hour) ; grade, 
0.8 per cent (42.2 ft. per mile). The curvature of the line was very 
slight. 

The work done at the rim of the drivers was at the rate of 216 
kilowatts, the 15,000-volt circuit being supplied at the rate of 310 
kilowatts. “Yhe total electrical and mechanical efficiency was ap- 
proximately 70 per cent. The load factor on this run was 73 per 
cent of full load. Under this load the efficiency will be approxi- 
mately as follows: Motors, gears and connecting rods, 86 per cent; 
motor-generator, 85 per cent; locomotive step-down transformer, 
08.5 per cent; the exciter and air pump consumed 2 per cent of the 
energy and the line loss was 0.5 per cent. These data give a com- 
bined efficiency of 69.5 per cent. The: watt-hours per metric ton- 
kilometer were 47. This corresponds to 68.2 watt-hours per ton 
mile on a grade of 42.2 ft. to the mile, and about 23.7 watt-hours per 
ton mile on the level. 





Bell Monopoly in Frankfort, Ind. 


The Bell Telephone Company has again secured the monopoly on 
the telephone business in Frankfort, Ind., by purchasing the plant 
of the Central Energy Telephone Company, for a consideration of 
$115,000. The Bell people say that there will be no advance in 
rates, although the Bell franchise is unrestricted. The Bell Company 
maintained a small exchange in Frankfort, while the Central Energy 
people have 1,300 subscribers, and one of the finest plants in the 
state, costing about $125,000. Eli Marvin was the principal stock- 
holder of the Central Energy Company and gave as an excuse for 
selling that his company had been severely crippled by the Bell Com- 
pany buying up a number of the independent plants in the state, and 
that its toll service was at the mercy of the Bell Company. 

There is a bitter feeling against the men of the Central Energy 
Company who have sold the plant to the Bell Company, and the 
citizens as well as independent telephone men in the state say the 
excuse is frivolous and inconsistent with a statement recently pub- 
lished in its new directory setting forth that its toll line service 
reached more than three to one subscriber of the Bell toll line ser- 
vice. The Indianapolis Long Distance Company has a long time con- 
tract with the Central Energy Company and Secretary H. RB. Sales 
says that the contract will be enforced to the letter. There is con- 
siderable speculation concerning the policy of the Bell Company in 
buying up independent plants. 


Meeting of Independent Contractors. 


The Independent Electrical Contractors’ Association of Greater 
New York has planned its first annual outing to take place July 8, 
1905. The members of the association, with invited guests, will 
leave the Battery at 1 p.m. and proceed to Pleasure Bay, where at 
West’s Pavilion a clambake and general jollification will be held. 
The organization was formed last January. The purposes are: 
First, protection of the public against improper and dangerous in- 
stallations and against all arbitrary combinations, which might tend 
to unfairly increase the cost of installations. Its further purpose 
is to protect its own members against injurious or unfair treatment 
of any kind, and to nullify any effort that might be made to injure 
the electrical industry, or bring it into disrepute by artificially rais- 
ing or attempting to raise the cost of material. The third purpose 
is to promote mutual acquaintance. The members have so far 














Jury 8, 1905. 


progressed in their object that, in addition to the membership, they 
have received decided benefit in prices as well as in mutual respect, 
good will and understanding. 

The initiation fee and annual dues have been kept low in order 
that all persons engaged in the electrical construction business in 
Greater New York may be encouraged to join the ranks. 

Mr. F. W. Cohn, No. 52 Lexington Avenue, Manhattan, is secre- 
tary of the Independent Electrical Contractors’ Association of 
Greater New York, and Mr. F. G. Schafer, of Brooklyn, is treasurer. 


———— ee 


The Burden of Municipal Indebtedness. 


According to the annuals of the American Academy of Political 
and Social Science, the bonded debt of American cities is already 
about $1,000,000,000, or nearly the sum of the present interest 
bearing national debt. Greater New York represents a net funded 
debt of $401,000,000, after deducting $157,000,000 more for the re- 
demption of its debt in the sinking fund. Nearly one-half of the 
debt of Greater New York represents bonds issued for interest 
bearing enterprises such as water supply purposes, docks and 
wharves and rapid transit construction, the amount invested ‘in 
water works being $76,746,000, for docks and wharves $56,228,000 
and for rapid transit construction $43,616,000. Next to New York 
comes Boston with $60,000,000 of borided debt, exclusive of sinking 
fund deposits; Baltimore and New Orleans, $24,000,000; Cincin- 
nati, $31,000,000; Cleveland, $19,000,000; Pittsburg and Washing- 
ton City, $14,000,000 each; Milwaukee, $7,000,000; Duluth, $5,250,000, 
and Seattle, $4,500,000. Interest on the bulk of the bonded debt of 
American cities does not exceed 3% per cent, and the greater part 
of the bonded debt of Greater New York bears only 3 per cent, 
interest. 

Among the items of municipal indebtedness are the investments 
in public utilities. Boston has outstanding water works aggregat- 
ing $8,226,000; Baltimore, $8,627,500; New Orleans has a bonded 
debt of $12,000,000 to pay for its water works and drainage sys- 
tem. Of the net debt of $13,500,000 incurred by the city of Provi- 
dence, $4,250,000 is for water works, making a little less than 
one-third of the whole. Of the aggregate bonded debt of Duluth, 
$2,206,000 are water and light bonds, while the water works plant 
of Seattle has been acquired at an expense of $1,050,000. 


a 


American Society for Testing Materials. 





The eighth annual meeting of the American Society for Testing 
Materials was held at Atlantic City on Thursday, Friday and Sat- 
urday of last week. The proceedings of the organization, which 
confines its attention to the properties of engineering materials, test- 
ing and the standardization of specifications, were marked by two im- 
portant actions. The first relates to the Society’s affiliation with the 
International Association for Testing Materials. In the past it has 
been very difficult to obtain any acknowledgment of remittances and 
communications sent to the latter organization, and for several years 
practically nothing has been done by it that anybody can ascertain. 
Its conventions have been repeatedly postponed, and as the American 
Society has been contributing a considerable annual sum for which it 
has received nothing whatever except an occasional circular of no 
value, it was decided to send out a letter ballot on the advisability of 
continuing the present relations. It is not at all unlikely that they 
will be severed, and that about 200 American testing engineers will 
join the International Association independently. The American 
Society will retain its membership as a single unit in the International 
Association and will probably contribute at least $100 annually to its 
funds. 

The second important innovation related to the disposition of com- 
mittee reports. A main feature of its work is the preparation by 
committees of standard specifications for engineering material. On 
each committee there is an equal representation of manufacturers 
and consumers, and the specifications are, therefore, pretty certain 
to be fair to all interests, as general specifications. There is a nat- 
ural tendency, however, to introduce into them the special require- 
ments for the highest grade of material, for which an extra price is 
demanded. In the convention last week such a spirit was shown 


with respect to steel rails, when a very animated debate arose over 
an attempt to adopt for such material the requirements of trunk 
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roads for the rails for their main lines. It was finally decided that 
the time of the convention could not be devoted advantageously to 
further discussion of such an important subject, and it was referred 
back to the committee on rail specifications with instructions to adopt 
such a specification as it thought just and then send it out to the 
entire membership of the Society for letter ballot. This course en- 
ables the convention to avoid giving a snap judgment on such a 
very important matter, and at the same time permits a reasonable 
amount of time for airing divergent opinions. It was followed with 


several subjects and is a precedent that will doubtless prove most 


useful in securing full consideration of controverted topics. 

The reports and papers covered not only the whole range of engin- 
eering materials but also certain aspects of engineering education. 
The only matters of special electrical interest that were brought up 
were an informal report from the committee on the magnetic testing 
of iron and steel and a paper by Mr. R. D. De Wolf on specifications 
for cotton tapes for electrical purposes. 


—————$<<______.@ 


CURRENT NEWS AND NOTES. 


CURIE AND THE ACADEMY.—Prof. Curie, of radium fame, 
is a candidate for the vacancy in the Academy of Science of France, 
caused by the death of M. Potier. 


THE GENTLE WAYS OF CARACAS.—The municipal govern- 
ment having sued the Caracas Gas & Electric Company, Venezuela, 
for breach of contract, the company replied by serving notice on the 
government that it would not light the city after July 5. Conse- 
quently the government took possession of the entire plant of the 
company and will continue lighting the city. 


TROLLEYS STOPPED BY HEAT.—That horse car traffic 
should be interfered with by hot weather is a familiar fact. The fol- 
lowing cable dispatch from Berlin of June 30 shows that heat may 
also stop trolley systems: “A hot wave struck Berlin to-day, the 
temperature in the streets rising to 107. There were several cases of 
sunstroke, and horses died from the effects of the heat. Street rail- 
way traffic was interrupted at certain points in the city, where the 
underground trolley system is in use. The heat was so intense that 
the rails expanded and horses had to be pressed into service to haul 
the cars.” 


SERIES DISTRIBUTING SYSTEM,-—-On June 27, 1905, Mr. 
C. M. Green was granted a patent for a system of electrical dis- 
tribution on an application filed November 3, 1897, relating to the 
use of lamps in series from a constant-potential alternating current 
system. The improvement consists in providing means for in- 
creasing the number of lamps in series without increasing the po- 
tential at any point between the mains or between the mains and 
earth. The inventor introduces into the series circuit at some 
point a boosting potential, which is sufficient to carry the additional 
load. The result is quite similar in effect to installing an additional 
parallel circuit of lamps in series. 


NEW YORK SUBURBAN TRACTION.—There are many in- 
dications that the electric railway developments in the vicinity of 
New York are expected to do a great deal for suburban real estate. 
The extensive land purchases made the past week in Queens Borough 
have attracted the attention of real estate men in Long Island City, 
and various surmises have been made as to what it means. A straw 
showing the way the wind is blowing was the filing of a mortgage 
for $208,000, given to A. J. Cassatt, president of the Pennsylvania 
Railroad; Henry Tatnall, treasurer, and N. Parker Shortridge, chair- 
man of the Finance Committee of the Board of Directors and Trus- 
tees of the sinking fund of the Long Island Railroad, on 145 acres 
of farm land north of Forrest Park, in Newtown. This land is 
traversed by the main line of the railroad and the Rockaway Beach 
Division, which form a junction on the property. The money has} 
been advanced by the Pennsylvania Railroad sinking fund, and the 
tracts will in time be taken hold of by the company for the develop- 
ment of a residential section. The latest purchases, with the 500 to 
600 acres previously obtained by a syndicate allied to the railroad 
company, will be used for suburban development. The same syn- 
dicate is developing a tract of twelve square miles east of Jamaica, 
and extending as far as Floral Park, on the main line of the rail- 
road, including the high ridge of hills known as the backbone of 
Long Island. 


wi 
| 
i 
i 
i 
t 
u 

















52 ELECTRICAL WORLD anp ENGINEER. 


COOLING DEVICE FOR MERCURY-VAPOR LAMPS.—In 
order to prevent an excessive rise in temperature of the containing 
vessel of mercury-vapor lamps, Mr. Richard Kiich, according to a 
patent issued June 27, would surround the vessel with metallic man- 
tles provided with ribbed plates which present large surfaces to the 
circulating air, so that the electrodes are sufficiently cooled and 
the pressure of the vapor within the lamp does not exceed a certain 
pre-determined limit 





THE TECHNOLEXICON.—Up to the present about 2,700,000 
word cards have been completed for the Technolexicon, which, it 
will be recalled, is a universal technical dictionary in English, French 
and German, being compiled under the auspices of the Society of 
German Engineers. The work was commenced in 1901, and its 
collaborators number about 2,000 firms and individuals in Germany 
and abroad. Besides the above cards, sources of information on file, 
but not yet taken in hand, will provide some hundreds of thousands 
additional cards. The editor-in-chief is Dr. Hubert Jansen, 49 Doro- 
threenstrasse, Berlin N. W. 7, who will be glad to supply further in- 
formation concerning the Technolexicon. 





TESLA ON WIRELESS.—In a letter to the New York World 
Mr. Tesla repeats his previous statements as to results obtained or 
possible with electrical waves in transmission of power and intel- 
ligence. He asserts that others have used his ideas and devices and 
says: “I may add that any expert, not a blacksmith or woodchopper 
in electrical experiments whose cheeks, are covered with horn-back 
alligator skin, and who is thus enabled to make use of my patented 
devices without my permission and public acknowledgment, can 
easily enough girdle the world with wireless messages, and in 
Smardis’s fashion achieve fame and distinction, cheap and unprofit- 
able. With these marvelous appliances an engineer possessed of a 
knowledge and skill not greater than my own could throw this planet 
out of its orbit.” 

MR. EDISON AND X-RAYS.—In a recent interview, Mr. Edi- 
son made an interesting statement as to the effect on himself of 
work with Roéntgen rays. After recalling the fatal effects on his 
assistants, the Dally brothers, he said: “Radium is a mighty dan- 
gerous substance to experiment with, as I found out to my cost. I 
am even now suffering from the effects of it. It damaged one of my 
eyes seriously and has also caused me great trouble with my stomach. 
My wife became so exercised over my condition as a result of study- 
ing it that I promised her to quit for a while at least. Its effect on 
me was the most mysterious thing that I ever had occur. I found 
after a time that my eyesight was beginning to trouble me. That was 
the first symptom. I noticed that whenever I walked along the 
street and tried to read a sign a little distance away I would see 
double. After a while I found that every time I attempted to read 
it gave me a severe headache. This set me to worrying quite a bit, 
as before I always had remarkably good eyesight. Mrs. Edison in- 
sisted that I was getting old and needed spectacles. Well, she might 
have been right about both statements. Anyway, I went to an oculist 
and had him examine my eyes. They stumped him. He puzzled over 
the case for a long time and finally confessed to me that he did not 
know what was the matter. He said it was the most remarkable eye 
case that he ever had come across. One eye, he said, was perfectly 
normal and all right, and the other about a foot out of focus.” 





OZONIZING WATER.—Dr. Rivas, assistant bacteriologist of 
the water department of Philadelphia, has made at the instigation 
of a private company, a report on the method of purifying water by 
ozone. He says: “Water taken from the city mains has been sub- 
jected to the process of ozonization, with the result that the removal 
of bacteria has been 90-100 per cent. Working at different rates of 
water and one and the same amount of ozone, i. e., of’ electrical 
energy, I found on an average 5 bacteria per c.c. At the maximum 
rate of 35.000 gallons an hour, the maximum number of bacteria 
was 12. These experiments confirm those of other people abroad 
who have been working on the same lines. A second series of ex- 
periments was made in order to’ note the effect of ozone on strained 
river water. The Schuylkill River, at the place where the plant is 
situated, carries up to 2,500,000 bacteria per c.c., as a rule somewhere 
about 1,500,000. Passed through a straining tank, this number is 
reduced to a few hundred thousand, viz., from 200,000 to 500,000, 
and after ozonization we obtained as low as § when operating at a 
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low rate (5,000 gallons per hour), and 38-55 at the rate of 10,000 
gallons an hour. Nobody else has ever attempted to ozonize such 
foul water. We tried to ozonize raw river water carrying 1,100,000 
bacteria per &c. and brought this number down to 460 and 740 and 
1,500 at different rates of operation.” 





THE FATHER OF RADIOBES.—With regard to the experi- 
menter in “radiobes,” the London correspondent of the New York 
Tribune says: “John Butler Burke has suddenly become the most 
talked of man of science in the United Kingdom. An Irishman by 
birth, he took his degree at Trinity College, and displayed peculiar 
aptitude for research work in science. Prof. Fitzgerald, in Dublin, 
was the first educator to excite his enthusiasm for investigations of 
this kind. They worked together for a short period, until Mr. Burke, 
who was only 20 when he received his first degree, accepted an in- 
vitation to become lecturer at Mason’s College, Birmingham. Those 
associated with him were greatly impressed with his scientific ardor 
and inventiveness in suggesting methods of investigation, and did 
everything in their power to introduce him to men of science and 
to enlarge his facilities for work. He was offered a fellowship at 
Owens College, Manchester, where Prof. Schuster was his colleague 
and friend, and it was not long before he was engaged in research 
work at Cambridge, where the Cavendish Laboratory offered the best 
equipment in the country for physical and chemical investigations. 
He reached Cambridge by way of the Irish and provincial univer- 
sities before the ardor of youth had left him, and during the past 
three years he has been convincing Lord Kelvin, Prof. Thomson and 
other masters of science that he has original genius for profound in- 
vestigations of the most advanced nature. Outside the narrow circle 
of students employed in research work, he has been known as a pop- 
ular lecturer on radium; but now that he professes his ability to 
prove that spontaneous generation is possible, and that by means of 
radium cultures the aspects of vitality can be produced in sterilized 
bouillon, he has taken the world by surprise and suggested a new 
and astounding explanation of the origin of life. As the modest 
experimenter himself explains his discoveries, he has been working 
for ten years on a problem which has fascinated and baffled inves- 
tigators and thinkers for generations. This is spontaneous genera- 
tion.” 


TUITION AT CARNEGIE SCHOOLS.—A special dispatch from 
Pittsburg of July 1 says: “Director Arthur A. Hamerschlag, of 
the Carnegie Technological Schools, being erected here, gave out 
to-day the first intimation of requirements of students, their tuition 
rates, etc. The circular made public this evening is filled with sur- 
prises, one of which is the small amount of tuition which will be 
charged at the school of applied science, the department which will 
be first opened next October, and of which the announcement is 
made. The tuition will be but $20 a year for residents of Pittsburg 
and $30 a year for those outside of Pittsburg. The small tuition 
comes as a genuine surprise, as it had been circulated that the tuition 
would be up in the hundreds yearly in this $10,000,000 school. Di- 
rector Hamerschlag in his circular calls attention to the opening of 
the school of applied science, which will have courses for day stu- 
dents and also for night students. In part he says: “The school 
of applied science provides courses of instruction in those studies 
which are essential to a technical education. The elements in the 
curriculum are mathematics, physics, chemistry, drawing and shop 
work. Three-year day courses in the school of applied science are 
offered to students desiring to pursue studies preparing them for 
service in any one of the following vocations: Architectural, civil, 
electrical engineering, foundry, mechanical or railway practice. All 
students, irrespective of the course they may select prior to entrance, 
must pursue the same studies during the first year; the course of in- 
struction being designed to give a broad fundamental knowledge 
of the principles underlying the applied sciences. Specialized in- 
struction leading to a specified vocation will be offered only to those 
students who, in the first year, give satisfactory evidence of their 
capacity to pursue the more advanced studies outlined in the second 
and third years of the curriculum.” Students must be at least 16 
years and pass satisfactory examinations in at least three of the fol- 
lowing subjects: English—ability to express thought in clear, con- 
cise and accurate English; mathematics—arithmetic and algebra as 
far as quadratics ; science—elementary physics or chemistry; drawing 
—plane geometry or mechanical drawing. Examinations will be 
held in Pittsburg on October 14.” 
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TELEGRAPHY IN KOREA.—A recent bulletin of the Depart- 
ment of Commerce and Labor gives in full the text of the agreement 
between the governments of Japan and Korea, whereby the postal, 
telegraphic and railway systems of Korea are transferred to the con- 
trol of the Japanese government. 


CONDENSER LIGHTNING ARRESTER.—A patent issued 
June 27 to Mr. T. J. Johnston disclosed a lightning arrester system 
involving the use of a condenser. The inventor proposes to use a 
number of substantial cylinders, of a good conducting metal, insu- 
lated from each other and having their surfaces brought into prox- 
imity without contact, so as to form a series of spark-gaps extend- 
ing from one line to the other. The central cylinder is connected 
to ground through a suitable high resistance. In shunt to the series 
of gaps is placed a condenser, the purpose of which is stated to be 
to deflect the current from the arc between the spark-gaps in order 
to render the arc unstable and, to a certain extent, self-interrupting. 


MUNICIPAL OWNERSHIP AT 'LEEDS.—U. S. Consul Hamm 
sends the following to the Department of Commerce and Labor: 
“The accounts of the electric department of .he Leeds corporation 
for the financial year ended March 25, 1905, have just been made 
public. The gross profit amounts to $280,260, against $227,685 in 
the financial year 1904, but after allowing for interest and redemp- 
tion there is a surplus of only $1,410, as compared with $17,150 sur- 
plus in 1904. The receipts from sales for lighting have increased 
from $334,075 to $367,985, and the receipts for power from $44,535 
to $54,005. No explanation is given as to why the interest and re- 
demption fund was so much larger in 1904-5 than in 1903-4, reducing 
the net profits to a nominal figure, notwithstanding the fact that the 
gross profits were over $33,000 larger.” It would appear that vir- 
tually the plant is running behind. 


AMERICAN FLEET AT CHERBOURG.—The_ American 
squadron, consisting of the armored cruiser Brooklyn (flagship) and 
the protected cruisers Chattanooga, Tacoma and Galveston, which 
were detached from the North Atlantic fleet and placed under the 
command of Rear Admiral Sigsbee to escort to the United States 
the remains of Admiral John Paul Jones, arrived at Cherbourg on 
June 30, where the remains will be embarked. The Brooklyn com- 
municated by wireless telegraphy with the Hamburg-American Line 
steamer Deutschland, eastward bound, and with the American Line 
steamer New York, westward bound. Under the management of 
the Bureau of Equipment, interesting experiments were made in 
wireless telegraphy, various types of receivers being installed on 
board the Brooklyn. A message from Cape Cod was received 
1,040 miles at sea, although the weather conditions were not favor- 
able. 


GERMAN ELECTRICAL GOODS AND TREATIES.—The As- 
sociation for Protecting the Interests of German Electro-Technics, 
at its annual meeting May 2, 1905, at Berlin, adopted a resolution as 
follows: This association notes the results obtained in our new 
commercial treaties with Switzerland, Italy, Servia and Roumania, 
which lead us to presume that the exportation of German electrical 
products thither will maintain its volume as heretofore. The as- 
sociation, however, deplores the very considerable tariff increases 
made by Austria-Hungary, and the prohibitive character of the most 
important tariff schedules of Russia, in whose markets German 
dynamos, electric motors and cables will henceforth have no sales. 
The total German exportation to Russia will be diminished by one- 
third. The association urgently requests the German Federal and 
State authorities to use all efforts for making up for this dimin- 
ished exportation by getting better terms in the treaties to be ne- 
gotiated. It is to be borne in mind that during late years numerous 
and extensive electrical manufactories have been established in vari- 
ous countries, and these, working under more favorable conditions, 
have either made it very difficult for us to compete with them or 
threaten to tie us up altogether in the near future.” According to 
this, remarks U. S. Consul General Guenther, the future offers op- 
portunity for American electrical enterprise in many European coun- 
tries where hitherto the Germans have dominated. The manufactur- 
ers of the United States have decidedly superior advantages in many 
ways over German manufacturers, but can only make them available 
abroad by personal effort and business tact. 
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Electrical Engineers of the Times.—XVII. 


WALTER F. WELLS, 


Walter Farrington Wells was born in Rahway, N. J., January 10, 
1870. He attended the public and high schools of that town, the 
Pingry Preparatory School at Elizabeth, and in 1887 after a course 
in the Newark Business College took a position as stenographer with 
the Callander Insulating & Waterproofing Company of New York, 
and later with the Pullman Palace Car Company in its Jersey City 
office. Having decided to take up the electrical profession, he pre- 
pared for entrance to Rutgers College, in which he matriculated 
September, 1890. There he followed a special course in electrical 
engineering, higher mathematics, chemistry, etc., with the class of 
1892. 

In August of the same year he became connected with the Edison 
Electric Illuminating Company, of Brooklyn, occupying successively 
positions as draughtsman, foreman and assistant electrician, and in 
June, 1894, was made electrical superintendent. In addition to the 
regular operating and construction work on the Edison low-tension 
system, his duties at that time included the installation of the 2,400- 
volt polyphase system and remodeling the old series arc system on a 


“modern basis. In April, 1897, he accepted the position of assistant 





WALTER F. WELLS. 


general manager of the Manhattan Electric Light Company, with full 
charge of the technical departments. This position he held until in 
1900 the company was merged with the New York Edison Company, 
when he became one of the district superintendents of the operating 
department of the latter company. In June, 1899, he was appointed 
superintendent of the Mt. Morris Electric Light Company and con- 
tinued to act as such for about a year. In 1898 when the Edison 
Company made its first installation of rotary converters, transform- 
ers, etc., for 6,600-volt transmission, the direction of the work was 
assigned to Mr. Wells. He also co-operated in the preparation of the 
plans and superintended the installation of the electrical plant at the 
Waterside station of the company at 38th Street and East River. 
Upon the completion in October, igor, of this station, which is to-day 
the largest electric light plant in the world, Mr. Wells was ap- 
pointed superintendent in general charge of the operation of the 
station. 

Upon the recent death of Mr. E. A. Leslie, vice-president and 
general manager of the Edison Electric Illuminating Company of 
3rooklyn, the position of general superintendent was created and 
Mr. Wells appointed to discharge its duties. This office will have 
supervision over all the operating and construction departments of 
the Brooklyn company. 

Mr. Wells has contributed several papers on subjects connected 
with the operation of large power plants to the Transactions of the 
Association of Edison Illuminating Companies and to the National 
Electric Light Association. He has also taken part in the discussions 
and has shown a ready and remarkably strong grasp of the problems 
arising in connection with the newer development of the central 
station art. He is an associate member of the American Institute 
of Electrical Engineers. 
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Transmission of Power from Niagara to 
Toronto.—II. 


(Concluded. ) 


three-phase circuit are at the corners of an equilateral tri- 
angle (Fig. 7), each of whose sides measures six feet. The six 
steel insulator pins used on each tower are exactly alike, and 
each is swaged from extra heavy pipe. Each finished pin is 2% in. 
in diameter for a length of 3% in., and then tapers uniformly to a 
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FIG, 7.—STEEL TOWER FOR TRANSMISSION LINE. 
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diameter of 1% in. at the top through a length of 11% in This gives 
the pin a total length of 1434 in. In the larger part there are two 9-16 
in. holes from side to side, and within two inches of the top there 
are three circular grooves each 3-16-in. wide and 1-16-in. deep. 
Forged steel sockets of two types are employed to attach the steel 
pins with the pipes. Each socket is made in halves, and these 
halves are secured to both the pipes and the pins by through bolts. 
Like all other parts of the towers these steel pins and sockets are 
heavily galvanized. On each of the four corner bars of a tower 
the lower six feet of its length is secured to the upper part by 
bolts. This lower six feet of each corner bar is embedded in 
the earth, and the construction just named makes it easy to re- 
place the bars in the earth when corrosion makes it necessary. 

Footings for each tower were provided by digging four nearly 
square holes with their sides at approximately 45 degrees with 
the direction of the transmission line, and the shortest side of 
each hole at least two feet long. Centers of these holes are 14 ft. 3 in. 
apart, in a direction at right angles to the line, and 13 ft. 9 in. 
apart, parallel with the line. In hard pan each one of the holes was 
filled to within 2 ft. 6 in. of the top with. stones, after the leg of 
the tower was in position, and then the remainder of the hole was 
filled with cement grouting mixed four to one. 

At the bottom of each hole in marsh land a wooden footing 3 ft.x 
6 in.x24 in. was laid flat beneath the leg of the tower, and then 
the hole was filled to within 2'% ft. of the surface with the excavated 
material. Next above this filling comes a galvanized iron gutter pipe, 
4 in. in diameter, and filled with cement about the leg of the tower 
for a length of two feet. Outside of this pipe the hole is made round- 
ing full of cement grouting. 

At some points along the transmission line exceptionally high 
towers are necessary, a notable instance being found at the cross- 
ing over the Welland Canal, where the lowest part of each span 
must be not less than 150 feet above the water. For this crossing 
two towers 135 ft. high above ground are used, as seen in Fig. 8. 
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FIG. 8.—TRANSMISSION LINE AT WELLAND CANAL, 


Each of these towers is designed to carry all four of the three- 
phase power circuits that are eventually to be erected between Niagara 
Falls and Toronto. For this purpose there was used a special de- 
sign of tower with a width of about 48 ft. at right angles to the 
direction of the line below the top truss, and a width of about 
68.5 ft. at that truss where the two lower conductors of each 


circuit are attached. 
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With all spans longer than 4oo ft. a tower of heavier construc- 
tion than the standard type is used, and this tower provides 
three insulators for the support of each conductor. A tower of 
this type that supports the lowest conductors about 4o ft. above 
the ground level has its corner bars made up of 4-in.x4-in.x}-in. 
and 4-in.x4-in.x5-16-in. L sections, has three cross-arms of extra 
heavy 4-in. pipe, and a 6-in. vertical standard pipe to support each 
group of three insulators for the highest conductor of each circuit. 
Each of the lower conductors of a circuit on this tower is sup- 
ported by an insulator on each of the three parallel cross-arms. 
On some of these towers, for long spans, the two outside insulators 
for the support of each conductor are set a little lower than the in- 
sulator between them. 

Angle towers, used where the line makes a large change in di- 
rection at a single point, have three legs on each rectangular side, 
a width of 20 ft. on each of these cides for some distance above 
the ground, and a width 27 ft. 2 in. at the top. In these towers 
the two legs on the triangular side that is in compression are 
each made up of four 3-in.x3-in.x%4-in. L sections, joined by 14-in.x 
14-in. lattices and rivets. Towers of this sort are used near the 
Toronto terminal station, where the line changes 35 degrees at 
a single point, and near the crossing of Twelve Mile Creek, where 
the angular change of the line on a tower is 45 degrees. Close to 
each terminal station and division house the transmission line 
is supported by terminal towers. These towers differ from the 
others in that each carries insulators for only three conductors, and 
these insulators are all at the same level. Each terminal tower has 
nine insulators, arranged in three parallel rows of three each for 
the conductors of a single circuit, and each conductor thus has its 
strain distributed between three pins. All three wires of a circuit 
are held 40 feet above the ground by a terminal tower, and pass 
to their entries in the wall of a station at the same level. As these 
terminal towers must resist the end strain of the line they are 
made extra heavy, the four legs each being made up of 4-in.x4-inx 
5-16-in. and 4-in.x4-in.x3¢-in. L sections. For the three cross-arms 
on one of these towers three pieces of 4-in. pipe, each 15 ft. 9 in. long, 
are secured at its top with their parallel center lines 30 in. apart in 
the same plane. Each of these pipes carries three insulator pins 
with their centres 7 ft. 414 in. apart. On the bottom of each leg 
of a terminal tower there is a foot, formed by riveting on bent plates, 
that measures 15 and 18 in., respectively, on its two longer sides. 
Each foot of this tower is set in a block of concrete 5 feet square 
that extends from 3.5 ft. to 7.5 ft. below the ground level. 

Insulators for the transmission line, which are illustrated in 
Fig. 5, are of brown, glazed porcelain, made in three parts, and 
cemented together. The three parts consist of three petticoats or 
thimbles, each of which slips over or into one of the others, so that 
there are three outside surfaces and three interior or protected sur- 
faces between the top of an insulator and its pin. 

From top to bottom the height of each insulator is 14 in., and 
this is also the diameter of the highest and largest petticoat. The 
next or middle petticoat has a maximum diameter of 10 in., and the 
lowest petticoat one of 8 in. Cement holds the lowest petticoat of the 
insulator on one of the steel pins previously described, and in this 
position the edge of the lowest petticoat is about 2% in. from the 
steel support. At the top of each insulator the transmission con- 
ductor is secured, and the shortest distance from this conductor to 
any of the steel parts through the air is about 17 in. 

From the step-up transformer house at Niagara Falls to the 
terminal station at Toronto, a distance of 75 miles, each three- 
phase, 60,000-volt, 25-cycle circuit on the steel towers is made 
up of three hard-drawn copper cables with a cross section of 190,000 
circular mils each, and is designed to deliver 10,000 electric horse- 
power. Six equal strands of copper make up each cable, and this 
wire has been specially drawn with an elastic limit of more than 
35,000 pounds. and a tensile strength of over 55,000 pounds per 
square inch. This cable is made in uniform lengths of 3,000 ft., and 
these lengths are joined by twisting their ends together in copper 
sleeves, and no solder is used. No insulation is used on these 
cables. 

Instead of a tie wire a novel combination of clamps is employed 
to secure the copper cable on each insulator. This clamp is made up 
of two separate clamps that grasp the cable at opposite sides of 
each insulator, and of two half circles of hard-drawn copper wire 
of 0.187 in. diameter. Each half circle of this wire joins one-half 
of each of the onposite clamps, and fits about the neck of the 
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insulator just below its head. Two bronze castings, one of which 
has a bolt extension that passes through the other, and a nut, make 
up each separate clamp. When the combined clamp is to be 
applied as quickly as a tie wire, is very strong, and does not cut 
side are separated by removing the nut that holds them together, 
the half circles are brought around the neck of the insulator and 
each of the side clamps is then tightened on to the cable by turning 
the nut that draws its halves together. This complete clamp can be 
applied as quickly as a tie wire, is very strong and does not cut 
into the cable. 

Each of the regular steel towers is designed to withstand safely a 
side strain of 10,000 pounds at the insulators, or an average of 1,666 
pounds per cable. With the 190,000 mil cable coated to a depth of 
14-in. with ice and exposed to a wind blowing 100 miles per hour, 
the estimated strains on each steel pin for different spans and angu- 
lar changes in the direction of the line are given in the accom- 
panying table: 


PouNDS STRAIN ON PINS, %-IN. SLEET, 100 MILES WIND. 











—— ——_——Degrees and minutes— A 

Span ° 0.30 I 1.30 ; 28.3 350 & 4:30 5 5.30 6 
Feet. - a a 

o ° 35 69 104 138 173 207 242 276 311 345 380 414 

100 256 291 325 360 394 429 463 498 532 567 601 636 670 

200 512 547 581 616 650 485 719 754 788 823 857 892 926 


300 768 803 837 872 906 941 975 1010 1044 1079 1113 1148 1182 
400 102 1059 1093 1128 1162 1197 1231 1266 1300 1335 1369 1404 1438 
500 1280 1315 1349 1384 1418 1453 1487 1522 1556 1591 1625 1660 1694 
600 1536 1571 1605 1640 1674 1709 1743 1778 1812 1847 1881 1916 1950 
700 1792 1827 1861 1896 1930 1965 1999 2034 2068 2103 2137 2172 2206 
800 2048 2083 2117 2152 2186 2221 2255 2290 2324 2359 2393 2428 2462 
900 2304 2339 2373 2408 2442 2477 2511 2546 2580 2615 2649 2684 2718 
1000 2560 2595 2629 2664 2698 2733 2767 2802 2836 2871 2905 2940 2974 

The copper cables were so strung as to have a minimum distance 
from the ground of 25 ft. at the lowest points of the spans. In order 
to do this the standard steel towers that hold the lower cables 40 
feet above the ground level at the insulators are spaced at varying 
distances apart, according to the nature of the ground between them. 
At each tower the upper cable of each circuit is 5 ft. 3 in. higher 
than the two lower cables, and this distance between the elevations 
of the upper and the lower cables is maintained whatever the 
amount of sag at the center of each span. If there is a depression 
between two standard towers on a straight portion of the line 
the sag in the center of a span 4oo ft. long may be as much as I8 ft. 
Where a rise and fall in the ground between towers makes it 
necessary to limit the sag to 14 ft. in order to keep the lowest cables 
25 ft. above the highest point of earth, the length of span is limited 
to 350 ft. If the rise and fall of ground level between towers al- 
lows a sag of only 11 ft. with the lowest cable 25 ft. above the earth, 
the length of span with 4o-ft. towers is reduced to 300 ft., and if for 
a like reason the sag is limited to 8 ft. the span may only be 250 ft. 

At each terminal tower, where the cables are secured before 
they pass into a terminal station, the three insulators for each cable 
are in a straight line with their centers 30 in. apart. When a line 
cable reaches the first insulator of the three to which it is to be 
attached on one of these towers it is passed around the neck of this 
in‘ulator and then secured on itself by means of two clamps that are 
tightened with bolts and nuts. See Fig. 9. The cable thus secured 





Standard Cable 














FIG. 9.—TAKE-UP ARRANGEMENT ON TERMINAL TOWER, 


turns up and back over the tops of its three insulators and goes to 
the terminal station. Around the neck of the insulator to which 
the line cable has been secured in the way just outlined a_ short 
detached length of the regular copper cable with the parts of a 
turnbuckle at each end is passed, and this same piece of cable 
also passes around the neck of the next insulator in the series of 
three. By joining the ends of the turnbuckle and tightening it, 
a part of the strain of the line cable in question is transferred from 
the first to the second insulator of its series. In the same way a 
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part of the strain of this same line cable is transferred from the 
second insulator of the series to the third or one nearest to the 
terminal station. 

From its insulators on a terminal tower each line cable passes 
to an insulator at the same level on a steel bracket outside of the 
terminal station. After leaving this insulator on the bracket the 
line cable turns up and goes through a bushing set in the bottom 
of a metal box or hood that is fixed on the outside of the terininal 
staticn above the steel bracket, as shown in Fig. 10. Having reached 
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FIG. 10.—CABLE ENTERING BUILDING. 


the inside of this metal hood the line cable makes another right-angle 
turn and goes through the center of a 40-in. by 36-in. opening in 
the brick wall of the terminal station. At the center of this square 
opening the line cable is supported by one of the porcelain in- 
sulators regularly used outside. The hood just mentioned is made 
of expanded metal covered with cement. 

From the line cable to the steel socket of the pin on the bucket the 
shortest distance through the air is about 17 in., and this is 
also the distance from the cable to the metal hood. Between the 
line cable and the brick wall outside of the metal hood the distance 
is about 25 in. At the upper outside edge of the hood there is a 
gutter that prevents the dripping of water on to the insulators and 
line cables below. Of the two insulating bushings through which a 
line cable passes to enter the metal hood the inner one has an 
outside diameter of 3 in. and a length of 24 in., and the outer one 
a diameter of 13 in. and a length of 12 in. The three rectangulat 
openings in the brick wall of the termina! station for the entry of the 
line cables of each 60,000-volt circuit are at the same level, and 
have their centers 7 ft. 4% in. apart. From the nearest opening of 
one circuit to the nearest opening of another circuit in the wall of 
the Toronto terminal station the distance between centers is 29 ft. 

At one or more points on the transmission line there is a division 
house through which the circuits pass. The object of this division 
house is to make easy the connection of any circuit between the 
house and Niagara Falls with any circuit between the house and 
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Toronto. This is done by means of two sets of three-phase busbars 
to each of which either circuit may be connected by switches. The 
scheme of connections is shown in Fig. 11. Each division house 
includes a pair of duplicate brick buildings joined by a gallery for 
busbar connections. Into each of these duplicate buildings two of 
the three-phase circuits pass. Each of these buildings, exclusive 
of the gallery for busbar connections, measures 58 ft. at right angles 
to the direction of the transmission line, and 34 ft. parallel there- 
with, outside, and is 48.5 ft. high. Structural materials in the build- 
ing are brick, stone, steel and concrete. On each of the longer 
sides of this division house, and with their centers 12 ft. from it, 
there are two of the 4o ft. steel terminal towers previously described. 

The present portion of the complete division house provides for 
two of the three-phase circuits, and when the other two circuits are 
erected the remainder of the division house will be built. For this 
remainder the brick building will be exactly like the one just named, 
and the two buildings will be connected by a busbar gallery of 
steel and masonry 34 ft. long. In this gallery there will be sectional 
switches by which each of the six busbars in the two three-phase 
sets can be divided. 

Each line cable entering at one side of the division house connects 
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FIG, II.—CIRCUITS AT DIVISION HOUSE. 


through one knife switch with a bank of lightning arresters, and 
through another knife switch with one pole of a three-phase oil 
switch. From this same pole of the oil switch a cable runs to the 
corresponding pole of another oil switch that connects through a 
knife switch with a line cable that enters on the opposite side of the 
division house from the cable first named. In this way each line 
cable may have its connection completed in the division house 
through two knife switches and two oil switches, without coming 
into contact with the busbars. When each transmission circuit 
passes directly through the division house in this way the busbars 
are entirely out of use. If it is desired to connect that part of a cir- 
cuit between Niagara Falls and the division house with the part 
of another circuit between the division house and Toronto, this can 
be done by joining the two parts of circuits to the same set of bus- 
bars through knife switches. By means of such knife switches any 
cable between two poles of different oil switches in the division 
house can be connected to one busbar of either of the two three- 


phase sets. 
On the inside the division house has two rooms in the first story, 
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formed by a 13-in. brick wall at right angles to the direction of the 
line, and each of these rooms contains one set of busbar compart- 
ments. Besides the busbars one of these rooms also contains the 
lightning arresters. In the upper story of the house the two 
groups of oil switches stand on a steel and concrete floor. 

The Toronto & Niagara Power Company, which is making this 
first really long transmission of electric energy from Niagara Falls, 
has for its president Col. H. M. Pellatt, and first vice-president 
and general manager Mr. Frederic Nicholls. Dr. F. S. Pearson is 
chief consulting engineer for the company, and Mr. Robert C. Brown 
is chief electrical engineer. The facts here presented have been 
collected through the personal kindness of Mr. Nicholls and Mr. 
Brown. 


eT 


Single-Phase Induction Regulator. 


By B. G. BerGMAN. 
HE single-phase induction regulator is simply a transformer 
T having one coil movable, so that the amount of flux through 
secondary winding can be varied. The result will be a corre- 
sponding change in the voltage induced in the coil. 
The regulator is connected to an autotransformer, as shown in 
Figs. « and 2. Therefore, the secondary voltage can be added to 
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FIG, I.—REGULATOR IN FIG. 2.—REGULATOR IN 


“OFF” POSITION, “ON” POSITION. 


or subtracted from the constant volts supplied by the autotrans- 
former, and consequently the desired volt-regulation can be obtained 
at the motor terminals. 

The appearance of the induction regulator is similar to that of 
an induction motor. The design is very similar also. It is to be 
noted that the primary winding is arranged on the rotary part— 
this being advantageous for several reasons. There is on the revolv- 
ing part a short-circuited winding displaced go degrees from the 
primary. The purpose of this winding is to neutralize the self-in- 
duction of the secondary, as will be explained later. 

The advantage of the induction regulation in addition to the 
possibility of a perfectly smooth voltage variation without any 
breaking or closing of the circuit is the avoidance of the heavy 
losses, which necessarily occur with the regular resistance control 
used with direct-current equipments. 

Losses, although comparatively small, will, of course, take place 
in the regulator, and as the distribution and variation of these 
might be of interest, they are also considered. 

In Fig. 3 are shown, corresponding to Figs. 1 and 2, the ditferent 
voltages in their relation to each other, of the whole combination 
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FIG. 3.—VOLTAGE DIAGRAMS. 


auto-transformer, induction regulator and motor. In these diagrams 
are not shown the ohmic and self-inductive e.m.f's which have been 
neglected to avoid complicaticns. These e.m.f’s are comparatively 
small. 

Complete voltage diagrams are given in Figs. 4 and 6. 

It is evident that the primary of the regulator—-having a greater 
number of turns than the secondary—is always effective in produc- 
ing magnetization, independently of whether the regulator is “boost- 











Juty 8, 1905. 


ing up” or “bucking down.” The secondary, on the other hand, is 
effective for magnetization only in the “boosting up” position. 

This is evident from the diagrams of Figs. 1 and 2. The voltage 
between the points 1 and 2 is always approximately constant and 
has to_be counterbalanced by the total volts induced by the flux 
in the regulator. This flux is produced in the “off” position by 
the magnetizing current (approximately the current at no load) in 
the primary turns minus the secondary turns, while in the “on” po- 
sition the primary turns plus the secondary turns are effective. 

From the above it is seen that the magnetizing current must be 
larger in the “off” than in the “on” position. The reasons are that 
in “off” position there are fewer effective turns, the flux is larger, 
and, therefore, the saturation is higher than in the “on” position. 

Higher flux through the iron means necessarily increased iron 
loss. The heating of the regulator from this source is actually 
considerably larger in “off” than in “on” position. 

The ampere-turns, produced by the load, in the two parts of the 
regulator must always neutralize each other. This means that the 
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FIGS. 4 AND 5.—REGULATOR IN “OFF” POSITION. 


currents, due to the load, must flow in opposite directions in the 
two windings. (See the diagram of Figs. 1 and 2.) 

Hence, when the regulator is in the “off” position, the current 
from the regulator through the motors must necessarily produce a 
current in the primary, flowing in direction towards the transformer. 
This current comes through the secondary and is “circulating” in 
the transformer and. regulator. Hence the total current in the 
secondary is the motor current plus the “circulating” current. From 
this, it is evident, that the “circulating” current must have a value 
such that its magnetizing effect in the primary winding neutralizes 
the magnetizing effect of the sum of the motor current and itself in 
the secondary winding. 

The above stated facts can be expressed in equations as— 


Neo 





i= — Im (1) 
Ny — Ne 
z= Ima t+ h 
Ny 
ar I, = ———— Im (2) 
Ny — Ne 
where Ju = magnetizing current, 
Im = motor current, 
7, = primary current, due to the load; 
I, == secondary current, 
M4 —=- primary turns, 
N2 == secondary turns. 
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On the other hand, when the regulator is in the “on” position, the 
motor current comes from both the secondary and the primary 


winding. Therefore, 





Ne 
i= —— lm (3) 
Ni + Ne 
nm 
and L=— Im (4) 
Ny + Ms 


From equations (1), (2), (3) and (4) it is evident that both the 
primary and secondary load currents are larger in the “off” than in 
the “on” positions for the same motor current. 

As shown above, the magnetizing current also is larger in the 
“off” than in the “on” position of’the regulator. 

The summation of the load and magnetizing currents has to be 
made geometrically, and below are shown the general diagrams 
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FIGS. 0 AND 7.—REGULATOR IN “ON” POSITION. 


for the regulator at “off” and “on” position, by referring to which 
the general equations for the currents can easily be found. For the 
“off” position, refering to Figs. 4 and 5, the equations are: 





— 2 2 
nik, = Im, + Ipm — 2l:Iu (m)*? cos (90 — @) 
Irn, = VIP + Tn? — 2li lp sin a (5) 
2 2 2 





niRs = hots + Ipn: — 2l2Iu (m2)? cos (go — a) 
Tr. = VI + Ip? — 2lely sina (6) 


a is approximately the angle of lag of the current in the motor. 
Regarding other quantities, see previous equations. 
For the “on” position, referring to Figs. 6 and 7, the equations are: 


2 = 2 


ny JR: = Im + Inn, — 21: In (m)? cos (go + 4) 








Irn. = VIP + Iv? + 2h Iu sin a (7) 
2 = 2 


no TR. —= Pa + Ine — 2liIu (n2)* cos (go — a) 


Ire = VIP + Ip*® — 2lily sin a (8) 


a is approximately the angle of lag of the current in the motor. 
Referring to equations (1), (2), (3) and (4), the last equations, 
(5), (6), (7) and (8) can also be written for “off” position: 
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im ) Ip sina (11) 


Na 


‘. os 5 : 
In = Wt Im ) + Ip + (—— 
Mh {- Via ny f- N2 

my 5 ms 
TR =,(— im) + I? ae 2 (—— 
N+ M2 M1 + No 


A comparison of these equations shows that the resultant current 
. . . ° ’ 4 “ec ” 
in the secondary will im general be larger in “off” than in “on 
This is also the case with the primary resultant current 


Im Ji sin @ (12) 


position. 
at heavy load, i. e., when Ju is very small in comparison with Jm. 


1 





° : : oe oe ” 
If the ratio is small, the difference between the currents at “off 


Na 
and “on” position will be especially great. 

In case of a non-nnductive load the resultant currents will in both 
windings always be larger at “off” than at “on” position of the 
regulator. 

For getting a somewhat clearer idea about the values of the 
currents in relation to each other at “off” and “on” position, and 
about the influence of the magnetizing current, some data, approxi- 
mately corresponding to practice, might be used in the equations 
developed above. 

. ny 


Assume a regulator of 40 kw capacity, ratio = 9; maximum 





Ne 


“boosting up” volts = 50 = secondary volts; primary volts = 


40,000 
9 X 50 = 450; primary full load current = ————— = 89 amperes. 
450 
The magnetizing current at “on” position can be assumed to be 
20 per cent of the full load primary current. 


is 
The magnetizing current at “off” position is, therefore, approxt- 
mately (assuming a constant permeability) : 


17.8 amps. = approximately 18 amps. 





70 \° 
Ip = j— Tp = 28 amps. 
“oft” 8 “on” 


amps. At starting the power 


Assume a motor load of 1,400 
Hence in the equations for 


factor is very low—about 15 per cent. 


“off” position, sin @ is practically equal to 1. Thus: 
I 
Irn, = ——— 1,400 — 28 = 147 amps. 
9—I1 
9 
Ir; = ——— 1,400 — 28 = 1,547 amps. 
Q-— I 


When “full on” position is reached the power factor has generally 
a value between .60 and .80. At a load of 1,400 amps. the power 


factor may be assumed to be .8o. Hence, 





——— 
+-(18)?-+ 2 * —— X 1,400 X 18 X .60 


————_—_—__.;——_ 
) 10 


1 
hn = mI Fe 1,400 
10 


) 7 9 
ls = V(- 1,400 +-(18)? — 2 X —— X 1,400 X 18 X .60 
10 


= I5!I amps. 


10 
= 1,250 amps. 


At a motor load of 1,800 amps. the results are, for “off” position: 
IRy == 197 amps. 


Ir: = 1,997 amps. 


For “on” position, assuming the power factor to be .70: 


Ik = 193 amps. 


TR. = 1,610 amps. 


The motor load being 2,200 amps., the resultant currents are, at 


“off” position : 
Ir: = 247 amps. 


IR = 2,447 amps. 


And at “on” position, with a power factor of .60: 
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Ir: == 234 amps. 


IR: = 1,967 amps. 

From the above given examples it is clear that at Heavy load 
the currents through the regulator are largest in “off” position, which 
is also the case with the magnetization, as stated abové 

Therefore, it can be said, that at heavy load, when Starting, the 
heating is worse at “off” than at “on” position in all parts of the 
regulator. The same is the case also at lighter load, if the power 
factor is very high—as when running at great speed. Generally, 
the losses in the iron and in the secondary copper afe larger in 
“off” than in “on” position. 


nN 
has a great influence on the 





As is shown before, the ratio 
Ne 


distribution and the values of the currents in the regtilator. 
Two cases might be considered. One in which the effective ratio 





N1 
—— is varied, although the actual number of primary and secondary 
Na 
ni 
turns, remains unchanged, and another in which the ratio 1S 
Na 


varied by changing the design of the regulator. 

In the first case, when the regulator is turning, the magnetic 
axes of the wihdings get deviated from each other, the total useful 
flux in the regulator does not go through the secondary winding, 
but only a part of it. The result is a change in the induced secondary 
voltage, just as though m2 were varied. 

As in the deviated positions, however, only a part of the mag- 
netizing effect of the secondary can be neutralized by the primary 
ampereturns, there should be produced by the other part a flux, 
which at 90 degrees deviation would be due to the whole magnetizing 
effect of the secondary turns and the total motor current. Hence, 
the result would be a considerable self-inductive drop in the second- 
ary and consequently a very low power factor. 

For avoiding this effect the regulator is provided with short- 
circuited windings, displaced 90 degrees from the primary. It is 
evident that in these turns will be set up currents which will almost 
entirely neutralize the effect of these secondary ampereturns, which 
are not counterbalanced by the primary ampere-turns. These short- 
circuited turns will be seats for additional losses, which can be 
kept low only by making the resistance as low as possible. At 
a deviation of 90° these losses will evidently obtain a maximum, 
which will show up as a hump on the loss-curve. 

According to the above developed equations it is clear that a 
reduction of mz means on the “off” side a decrease, and on the 
“on” side an increase of heating for the same motor current. 

The second case, where the design of the regulator is changed, is 
of interest in several respects. Suppose that the regulator to be 
used must “boost up” at “full on” a certain ‘number of volts, and 
that its secondary winding has to be connected to a certain tap 


Ny 





on an auto-transformer. It is evident that with increasing ratio 


Na 


the voltage across the primary must be raised. Further, at any 
certain motor current, the current in the secondary will increase with 


Ny 
But at “off” 





; hence, there will be needed a larger regulator. 
Ne 
position the current and, consequently, the losses in the regulator, 
Ny 
, and very considerably, when 





will decrease with increasing 
Ne 
Ny 
is low. 





the ratio 
nN2 


nN 





With increasing the regulator must be larger, but the auto- 


N2 
transformer can be made correspondingly smaller. This is clear, as 
the high-voltage terminal to the regulator will be moved to points 
of higher voltage. Increasing the size of the regulator and corre- 
spondingly decreasing the size of the auto-transformer means, how- 
ever,, at “on” positions poorer efficiency of the system, as the regu- 
lator necessarily is a less efficient apparatus than the auto-trans- 
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former. At “off” position, on the other hand, the efficiency will be 
better according to what is shown above. 
=] . m 
The ratio —— will also greatly affect the range of volts between 
Ne 
“pull off” and “pull on” positions. The voltage range is 
Ny + M2 2m 


M2 € + Me ‘= Ne €, 
Ny — Na Ny — Na 





where ¢ = volts per turn in the regulator at “full on” position. 
From this equation it is evident that for m: = m. the voltage range 
is theoretically infinite (practically it is, of course, greatly depending 
upon the ohmic and self-inductive drop), and for n — ©, the range 
is two times the maximum “boosting up” voltage. 
Hence, the main advantages and disadvantages of an increasing 


™ 





of the ratio are, briefly, as follows: 


Nz 
Advantages: 

At “off” position less liability to overheating and better efficiency. 
The larger part of the motor current will be secured through the 
good stationary contact of the secondary. The moving contact device 
for the primary will require smaller dimensions. 

Disadvantages: 

With the higher voltage more insulation necessary and increased 
liability to trouble. At “on” position poorer efficiency of the system. 
At “off” position less “bucking down.” hence less range of voltages 
for the motor control, the same range to be obtained only by a sac- 
rifice of the efficiency. 

nN 
Therefore, regarding the ehoice of the ratio ——, it seems advan- 
Ne 


tageous for a service with long runs to have a relatively low ratio, 


Ny 
——, giving good efficiency of “on” position, which in that case is by 
Ne 

far the most important. On the other hand, for a service with fre- 


uy 





quent starting, a higher ratio, , seems preferable as giving good 
Ns 
efficiency for the whole starting period. 

In this connection might be mentioned the advantage of connecting 
the primary of the regulator to that terminal of the secondary which 
is next to the motors, instead of to the terminal nearest to the auto- 
transformer. With the same “boosting up” volts and the same motor 
load, the advantages are the same as with an auto-transformer in 
comparison with a regular transformer, i. e., less weight, less losses, 
better efficiency, less drop and better power factor. Also, as shown 
above, the range of volts is generally considerably larger, it being 
in the other case only twice the “boosting up” volts. 

Finally, it might be noted that the field for the induction regulator 
is apparently limited to heavy locomotives as for freight service, 
because practice has shown that for motor cars a far more efficient 
and sufficiently smooth speed control can be obtained simply by 
direct switching to a few taps on the auto-transformer. 





Electrolytic Production of Fine Wire. 





In the Comptes Rendus H. Abraham reports that he has succeeded 
in preparing very fine and uniform wires by the partial decomposi- 
tion of a wire in an electrolytic tank. The diameter of the wire is 
controlled by measuring its resistance, and for this purpose it is 
attached to metallic rods at both ends. It hangs in the liquid, which 
does not touch the rods. The solution must be very dilute, and the 
action slow. The resistance is concentrated in the immediate neigh- 
borhood of the wire. The author uses distilled water containing a 
few thousandths of its weight of copper sulphate for copper wires, 
or silver nitrate for silver wires. The current employed is about 10 
milliamperes per square centimeter of surface of the wire. It must 
be reduced as the wire becomes thinner. This current intensity al- 
lows time for the products of electrolysis to diffuse through the elec- 
trolyte. The resistance then keeps highest at the thinnest portions 
of the wire, and thus regulates the process of solution. The breaking 
stress of the wire is inversely proportional to its resistance. 
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The Supply of Electric Power to London. 


By A. Britton. 

HATEVER the year 1905 may produce in the matter of elec- 
W trical legislation in England, it will long be remembered on 

account of the magnitude of the proposals for the distribu- 
tion of power by electricity which were submitted to Parliament. 
Electrical engineers in the United States appear to be so well accus- 
tomed to the erection of immense power stations that they may not 
be concerned to hear of a proposal to build a station which will 
produce some 80,000 hp when in full working; but to those who are 
concerned with electricity in England, this is an event of no mean 
importance. . 

That the distribution of power by electricity “in bulk” in Eagland 
is advantageous to the community was clearly recognized in 1900. 
For the benefit of American readers of the ELtectricAL WorLD AND 
I[NGINEER it may be mentioned that all great schemes which involve 
the acquisition of power to purchase land compulsorily and to prac- 
tice any kind of monopoly, are submitted to committees of both 
houses of Parliament, and must be sanctioned by an act of Parlia- 
ment before they can become law. At the hearing before the com- 
mittees every scheme is fully gone into, and evidence for and against 
it is heard on oath. In 1900 four important bills for the distribu- 
tion of power came before a committee of the House of Commons 
presided over by Sir James Kitson. These were the County of Dur- 
ham Electric Power Supply, the Tyneside Electric Power, the Lan- 
cashire Electric Power, and the South Wales Electrical Power dis- 
tribution. The bills were all opposed by local authorities, many of 
whom were authorized distributors of electrical energy used mainly 
for lighting purposes. After much evidence had been given the 
following announcement was made: “The chairman said he wished 
to state on behalf of the committee that the value of electrical energy 
as a means of distributing power had been amply demonstrated, 
and its importance to industries in this country admitted. The com- 
mittee felt that it was to the public advantage to facilitate measures 
which would insure a general supply of electrical power to all con- 
sumers who might seek to avail themselves of the economy and effi- 
ciency offered in the service of these sources of the application of 
the power. The committee, therefore, did not require the constant 
repetition of scientific evidence to prove that which had already been 
proved to their satisfaction.” As the result of their deliberations the 
committee declared the principle upon which they were ready to 
pass these power bills; and the principles underlying all the power 
bills above mentioned which have been passed in recent years were 
thus enunciated by the chairman of the committee above mentioned. 

1. The company to be authorized to supply electrical energy for 
power purposes anywhere within the area of supply, subject to the 
consent of the local authority in certain cases as set out below. 

2. The company to have no general lighting powers, i. e., distri- 
bution to ordinary consumers within the area, except in pursuance 
of a provisional order obtained in the ordinary way. 

3. Where a local authority is now authorized to supply electricity 
within the area their consent is to be required for the supply of 
electricity by the company, the Board of Trade to be empowered 
to override the refusal of the local authority to give consent, if the 
local authority is not prepared to provide the requisite supply on 
reasonable terms within a reasonable time. 

4. <Any local authority which hereafter acquires statutory powers 
for supplying electricity within the area to have in ordinary cases 
the option of taking over the company’s supply in its local area on 
terms to be laid down by the provisional order or act by which the 
statutory powers are given. 

5. A company having statutory powers to be in the same position 
as a local authority now having statutory powers; a company to 
whom powers are hereafter granted to be placed in the same posi- 
tion as a local authority to whom statutory powers are hereafter 
granted. 

Engineers were not slow to realize that the system of power dis- 
tribution from large central generating stations was capable of ex- 
tension, and in the present year a proposal has been made for the 
supply of electricity on a vast scale to London. Having regard to 
the large area which the promoters of this undertaking who are 
known as the Administrative County of London & District Electric 
Power Company hope to control, and to the magnitude of the supply 
which they hope to furnish it may be of interest to American engi- 
neers to draw attention to some of the clauses in the bill which are 
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designed to make proper allowance for vested interests and under- 
mine opposition. At the time of writing (June 16, 1905) the bill has 
already been sanctioned by the House of Lords Committee, and there 
is every reason to think that it will eventually meet with the approval 
of both houses of Parliament and become law before the close of the 
present session. 

Before dealing with the clauses of the bill and in order to appre- 
ciate the difficulties which it is designed to overcome, it is necessary 
to remember that the County of London is divided up into a number 
of administrative districts in many of which the local authorities 
have at present a monopoly of the supply of electricity. In other 
districts the supply is in the hands of private companies, acting, of 
course, under statutory authority. It would be possible, but it would 
not be equitable, for Parliament to step in and allow a new company 
to deprive these authorities and companies of all their existing 
powers and profits, and the new company has been compelled to bring 
forward proposals which will make due allowance for these vested 
interests. 

The following economic facts go a long way toward showing 
that there is room for improvement and sufficient scope for the de- 
velopment of a large organization. Many of the existing stations 
are on inconvenient sites, such as Regent Street, Bond Street and 
Kensington, to which there are no facilities for the cheap ‘transport 
of coal, and where it is impossible to obtain a supply of water for 
condensing purposes. The average capacity of the present stations 
in London is under 4,000 hp, while the capital outlay upon these 
stations amounts to about £1,000,000 per annum. It has been shown 
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DIVIDEND ON ORDINARY SHARES. 


DIAGRAM SHOWING RELATION BETWEEN AVERAGE PRICE PER UNIT OB- 
TAINED AND DIVIDEND PAYABLE. (IF AVERAGE PRICE OBTAINED 
EXCEED I.05D PER UNIT, NO DIVIDEND IS PAYABLE. ) 


that no less than 93 per cent of the revenue of these bodies is 
derived from the supply of electricity for lighting purposes, while 
supply for power is often given at or below cost price. In other 
cases the price—2d per unit—for power is too high to admit of its 
being freely used by manufacturers. It has also been proved that 
the total amount of power supplied by the existing authorities and 
companies is only 4 per cent of the total power requirements of the 
district, 16,172 hp being supplied out of a total of 456,000 hp which 
is at present used in London in the course of the year. Finally, it 
may be mentioned that the average price of electric current in 
London at the present time, according to the latest returns of the 
Board of Trade, amounts to 3.57d (6% cents) per unit, while the 
total cost of production amounts to slightly over 2d (4 cents) per 
unit. 

The main object of the new scheme is to obtain power for the 
purpose of enabling a supply “in bulk” to be given to the existing 
authorities, who will have the option of continuing to distribute it 
to individual light and power users. No powers are sought for 
giving a supply direct to the small private user, provided the au- 
thorized distributor (i. e., the existing local authority or company) 
is willing to do so; but the usual clause is inserted which, in the 
event of the distributor not being willing to retail sufficiently cheaply, 
authorizes the Board of Trade to allow the individual user to obtain 
a supply for power (but not for light) direct from the power com- 
pany; this, of course, insures that the consumer shall share in the 
reduced cost of production, and has the further advantage that under 
it the distributor can be relied on to push business energetically. 
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The maximum prices authorized by the bill are said to be lower 
than those obtainable in any other great city in the world. There 
is a sliding scale based upon the number of hours of daily use, 
running as low as 6/10 of a penny per unit. The standard price upon 
which the sliding scale is based is 4d per unit, and these prices are 
subject to periodical revision by the Board of Trade. Powers are 
also sought for supplying apparatus on the hire system, which many 
local authorities are debarred from doing by the Local Government 
Board owing to the speculative nature of this work. It forms, how- 
ever, an important feature in the business of a power company. 

We are now in a position to understand some of the clauses which 
are to be inserted in the bill. By clause 49 the powers of the com- 
pany for the supply of energy are to be subject to the following 
provisions: 

1. Energy shall be supplied under this act only (a) for supply 
to authorized undertakers; and (b) for providing power to any 
person. 

2. The energy supplied to authorized undertakers may be used 
by them for lighting or other purposes and the energy supplied to 
any person for power may be used by such person for lighting any 
premises on any part of which the power is utilized, but save as 
aforesaid the company shall not supply energy for lighting purposes. 
Provided that where energy is supplied to any person for power 
within the area of supply of any authorized distributors the energy 
used by such person for such lighting purposes shall not in any 
year except with the consent in writing of the authorized distributors 
exceed twenty per centum of the total amount of energy supplied 
to such person and save as aforesaid the company shall not supply 
energy for lighting purposes. 

3. Energy shall not be supplied under this act by the company 
(except to authorized undertakers or to the proprietors or trustees 
of any railway, tramway or water works or of any dock, canal or 
navigation lawfuly entitled to use energy or to any government 
department) in any area being at the passing of this act the area of 
supply of any authorized distributors except with the consent of 
those distributors, but that consent shall not be unreasonably with- 
held. If any question arises whether that consent is unreasonably 
withheld that question shall be determined by the Board of Trade. 
The consent shall be deemed to be unreasonably withheld if the 
authorized distributors are not willing and in a position to give the 
requisite supply upon reasonable terms and within a reasonable time 
and in considering what are reasonable terms and what is a reason- 
able time the Board of Trade shall have regard to all the circum- 
stances of the case, including among other things the terms upon 
which and the time within which the company are willing and in 
a position to give the supply and the fact (if such be the case) that 
the undertaking of the authorized distributor is liable to be pur- 
chased under the principal acts. 

3y S. 50 (2) in dispensing with any consent the Board of Trade 
may, if they think fit, impose upon the company such terms and con- 
ditions as the board may think necessary for the protection of such 
distributor and for affording a supply of energy under this act 
throughout such area and such terms and conditions may at any 
time be enforced by such distributor in any court of competent 
jurisdiction, and by S. 50 (4) where the Board of Trade has dis- 
pensed with the consent of such distributor the company shall, in 
respect of the supply of energy for providing power to any person 
within such area, be subject to the same obligations to afford a supply 
of energy as the authorized distributors therein, and the board may 
compel the company to lay all necessary cables. 

By Clause 59 the clear profits of the undertaking to be paid as 
dividend must not exceed 8 per cent on the paid-up capital; but if 
in any year the average price for energy is less than three farthings 
per unit the dividend which the company is authorized to pay in 
that year may be increased in the ratio of one-quarter per centum 
in respect of every one and a quarter per centum by which the 
average price charged by the company has been below the standard 
price. A smaller dividend must be paid if the average price per 
unit is above the standard price of three farthings, and the com- 
pany, in a year of plenty, may make good any deficiency in any pre- 
vious dividends which have fallen below the standard rate of divi- 
dend. A further clause provides that at any time after ten years 
from the passing of the act the Board of Trade may revise the maxi- 
mum prices contained in the second schedule to the act. 

The relation between the standard price and standard dividend can 
be readily understood by reference to the following table: 
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The maximum charges to be made for current are as follows: 


SECTION I. 

1. The charge to be made by the company to any consumer shall 
not, in respect of the total units supplied, exceed the rate of one 
penny and one-half penny per unit. 

2. The company shall, if required by the consumer, make such 
charge by way of a fixed sum per quarter annum not exceeding one 
pound per quarter per kilowatt of the maximum power required 
to be supplied, and in addition a sum not exceeding one-half penny 
per unit for all units supplied to such consumer. 


SECTION 2. 

Where the company charges any consumer by the electrical quan- 
tity contained in the supply given to him, the company shall be 
entitled to charge him according to the rates set forth in Section I 
of this schedule, the amount of energy supplied to him being taken 
to be the product of such electrical quantity and the declared pres- 
sure of the consumer’s terminals; that is to say, such a constant 
pressure at those terminals as may be declared by the company under 
any regulations made under this act. 


SECTION 3. 

Such price shall include: 

(4) In the case of an authorized undertaker the cost of trans- 
forming and converting by the company on the premises of such 
undertaker three-phase current to such pressure and description of 
current as such undertaker may reasonably require; and 

(B) In the case of any person other than an authorized under- 
taker the cost of transforming by the company three-phase current 
to such pressure as the Board of Trade may approve as the standard 
pressure of supply. 

We may conclude by giving an outline of the scheme by which 
the administrative company hopes to fulfil its obligations. They 
propose to erect three generating stations on the banks of the 
Thames, at Greenwich, West Ham, and Fulham. Each station will 
be equipped with turbines of a larger size than any. hitherto built. 
Some idea of how far the principle of concentration is carried may 
be obtained by contrasting the capacity of one of the proposed sta- 
tions—90,000 kw—with the average capacity of the existing stations, 
which is 2,920 kw. The estimated cost of the new station shows a 
considerable saving over the average cost of the present stations. 
Here are the figures for one station in detail, which were given in 
evidence before the House of Lords Committee: 


CAPITAL EXPENDITURE. 





Oe ER Oe PET Cee Pee Ee eo, MEE ir Pe Re a £40,000 
Condensing, conduits, sidings, quays and main foundations............ 77,000 
Iron buildings, chimneys, boilers, piping, auxiliaries and coal-handling 

WES San ech c Mn aGans6 4 oad bake SEER EEE REO EEA Ce Rees RDS ie mere 330,000 
UNE MEM Gora Sao oig ale hs dts mrt lbhua mack eimiasa © PbIa ember? Gi EE 195,000 
Soe EIR, 5 TOPS ee, Os Be PRS eee 50,000 
Engineering, supervision and contingencies, 10 per cent on all expen- 

Giture .except land ......0+:: Sad (uictaentae # iced es ma Reda ek eka Rack es 65,200 

FN RAE ME os. 66's 0 8a EAA Oe EO ORES REAR OOO da £757,200 


This represents an expenditure per kilowatt of £8 4s, while the 
average corresponding figure for existing stations is £51. These 
figures were shown to be based on actual tenders. Economy in 
capital cost is accompanied by economy in working. Here are the 
estimates of works costs per Board of Trade unit of electricity gen- 
erated at the new 90,000-kw station, which are the same except for 
coal (which is higher) as those to-day being obtained at the Tyne- 
side Company’s station at Carville: 
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This total has to be compared with the 1.1d per unit which is the 
corresponding average for the existing companies. The saving is 
due to the fact that coal can be obtained cheaply, wages are kept 
low by the use of automatic coal-handling plant, stokers, and so on, 
while the use of large turbines bespeaks economy. 

The new company requires a capital of £5,000,000. Should this 
be insufficient, the names of those connected with the scheme, which 
include Messrs. Baring Bros., are guarantee enough that the sinews 
of war will not be lacking. Among the names are several associated 
with the successful Tyneside Power enterprise, which is the best 
illustration of the benefits of concentration. We may also mention 
Lord Armstrong, Sir Andrew Noble, Sir Thomas Richardson, Dr. 
Spence Watson, J. H. Armstrong, James Falconer, J. H. B. Noble, 
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Francis Priestman, Douglas Vickers, P. Wigham Richardson, A. F. 
Yarrow, Sir George Gibb and J. T. Merz, in addition to a great 
number of leading London manufacturers, while 250 others have 
petitioned Parliament in favor of the bill. 
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Stone Wireless Telegraph System. 





The general features of the Stone wireless telegraph system are 
familiar to our readers through numerous references to the work 
of the inventor and to the patents granted to him, and detail in- 
formation concerning the system was given in these columns on 
October 24, 1903, and September 3, 1904. It is believed, however, 
that a further description covering the later developments, and deal- 
ing especially with the practical features of the apparatus employed, 
will prove of interest. 

As is well known, the distinguishing characteristic of the system 
is its selectivity. The aim has been to produce sufficiently powerful 
transmitting apparatus capable of developing simple harmonic elec- 
tromagnetic waves of a definite frequency, and to devise sufficiently 
sensitive receiving apparatus to be responsive only to electromagnetic 
waves of the proper frequency, and to be immune from disturbances 
of any other frequency. These results are obtained with the aid 
of resonant circuits. The transmitting circuits are so disposed that 
the product of the henries and farads in each component circuit 
corresponds to the desired frequency of vibration according to the 

I I 
familiar law: f = —— - 
2% VLC 
receiving station are similarly disposed. The particular features of 
interest reside in the methods pursued for securing the applicability 
of the above stated law. 

A diagram of both the transmitting and the receiving circuits of 
a station in service is shown in Fig. 1. There are installed ten 
vertical conductors, each consisting of a cylindrical copper wire. 
By means of the double-throw switch shown in the diagram, all 
ten are used as transmitting antenna, while only the outer two are 
employed with the receiving devices. The change from the one 
number to the other is dictated by the different requirements of the 
transmitting and of receiving devices as to the electrostatic and 
electromagnetic constants of the vertical oscillator. 

When the double-throw switch is placed in the right-hand posi- 
tion, the ten vertical wires and the transmitting devices are in cir- 
cuit. It will be noted that the antenna is in electrical contact with 
the earth through the secondary of the high-frequency transformers. 
The capacity of the elevated conductor and the inductance of the 
secondary coil of the transformer are given values such that their 
product corresponds to the frequency of electric wave which it is 
desired to transmit. By varying the active length of the secondary 
coil, the circuit can be adjusted to any chosen frequency. The 
primary of the high-frequency transformer is given a current of the 
proper frequency on account of the condenser, which is placed in 
series with it across the spark-gap, the initial source of energy being 
a commercial 5-kw, 60-cycle, 150-volt, alternating-current generator, 
the e.m.f. of which is stepped up to the potential required to discharge 
across the air-gap by means of a transformer built after the style of 
the ordinary induction coil. The condenser referred to above and 
the primary of the high-frequency transformer are given the proper 
constants to insure that the current surging through them and across 
the spark-gap will have the definite frequency corresponding to that 
of the antenna circuit. The value of this frequency may be changed 
at will by altering the active length of the primary coil by simply 
revolving the bobbin to any position desired. (See Fig. 2.) 

It has been determined theoretically and verified experimentally 
that the production of simple harmonic waves of definite frequency 
without the presence of modifying superposed ripples can best be 
obtained when the primary (spark-gap) circuit and the secondary 
(antenna) circuit, each separately considered, are adjusted for the 
desired frequency and the two circuits, though placed so as to be 
inductively related, are so far separated that their mutual induction 
modifies but slightly the self-induction of each coil. 

It will be recalled that the rate of decay of amplitude of vibration 
in a simple oscillating circuit is largely dependent upon the resistance 
of the connections, and, in fact, that the current ceases to be oscil- 
latory in character if the resistance is greater than a certain critical 
value. It is evident, therefore, that for maximum persistence of 
oscillations the resistance should be kept reasonably small. It is 
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worthy of note that magnetic hysteresis in any core material and 
dielectric hysteresis of the condenser produce upon the oscillator a 
damping effect quite similar to that of resistance, and that the cyclic 
change in the constants of the core and the dielectric may result in 
the superposition of ripples upon the fufidamental electric wave. 
It is evident, therefore, that the high-frequency transformer must 
be entirely free from iron, and that much care must be exercised 
in the construction of the condenser. 

A dielectric possessing excellent qualities with reference to hys- 
teresis is found in air. The insulating strength of air alone, how- 
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of which the insulating strength and specific inductive capacity are 
high and the dielectric hysteresis is small. 

In order to minimize the noise from the discharges across the 
spark-gap, the gap is completely enclosed in a sound-proof case 
(see Fig. 2) and is subjected to a forced circulation of air by means 
of a small motor-driven fan, indicated in Fig. 1. 


























Fic. 1.—DIAGRAM OF TRANSMITTER AND RECEIVER CIRCUITS. 


ever, is far from satisfactory for the condenser at the transmitting 
station. In building a condenser for a certain capacity at a given 
voltage, the area of the surface required is an inverse function of 
the distance separating the plates, which distance is limited by the 
insulating strength of the dielectric for the operating voltage. It 
is found that the low insulating strength of air requires such a sep- 
aration between the plates that at its low specific inductive capacity 
an enormous area is required for obtaining the capacity demanded 
for the transmitting condenser. In the early experiments the con- 
densers were rendered fairly compact by inserting a sheet of glass 
between the plates of the air condenser, not for the purpose of in- 
creasing the specific inductive capacity of the medium between the 
plates, but in order to supply somewhat of insulating strength and 





FIG. 2:—TRANSMITTING APPARATUS AT BOSTON NAVY YARD, SHOWING 


SPARK-GAP ENCLOSED IN A SOUND-PROOF BOX AT LEFT. 


to allow the plates to be brought closer together. The condenser 
thus produced is shown in Fig. 3. .It has proved admirably adapted 
for the purpose intended, but, although very considerably smaller 
than a pure air condenser of the same capacity, it occupies too much 
space for commercial service. A. satisfactory dielectric for a com- 
pact condenser has been found in a mixture of beeswax and resin, 


As stated previously, the initial source of energy is a commercial 
60-cycle alternator. A view of the power equipment of a trans- 
mitting station is shown in Fig. 4. It is interesting in this connec- 
tion to note the precautions taken to prevent the rupturing of the 
insulation of the generator by abnormal disturbances. For this 
purpose there is connected across the terminals of the alternator a 
condenser of such a capacity that it takes only a small amount of 
current at the normal frequency of the generator, but will allow to 
pass readily a very large amount of current at the exceedingly high 
frequency of any abnormal oscillatory disturbance. The central plate 
of this condenser is connected to earth, and large capacity protective 
fuses are connected in its main circuits. As an additional protective 
device there is placed across the primary of the step-up transformer 
a spark-gap adjusted to a discharge voltage very much in excess 
of the e.m.f. of the generator. In the primary circuit there is plaged 
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FIG. 3.—LARGE AIR CONDENSER AT CAMBRIDGE STATION, WITH SPARK- 
GAP AND COILS FOR TRANSMITTER. 


a rheostat for varying the current, and a Morse key switch for in- 
terrupting the circuit for the purpose of sending the signals. 

The receiving circuits consist of three parts, each of which is in- 
dividually so adjusted that its fundamental frequency is equal ac- 
curately to that to which the station is intended to respond. The 
three circuits may be designated as the vertical oscillator circuit, 
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the “weeding-out” circuit and the local receiver circuit. 

The connections of. the vertical oscillator circuit are shown in 
Fig. 1. .In series with the two vertical wires are connected a con- 
denser and an induction coil, the circuit to the earth being completed 
through a local closed circuit comprising a separate condenser and 
inductance coil.. This latter branch circuit is not individually res- 
onant to the frequency to which the station is intended to respond, 
but it is so adjusted that when combined, as shown, with the other 
component parts of the vertical oscillator circuit, the latter is re- 
sponsive to the desired frequency. 

The receiver circuit, which is adjusted accurately, to be responsive 
to the desired station frequency, is energized inductively from a 
portion of the “weeding-out” circuit, which receives its energy in- 





FIG. 4.—MOTOR-DRIVEN ALTERNATOR, BOSTON NAVY YARD, SHOWING 
PROTECTING CONDENSER. 


ductively from the local closed portion of the vertical oscillator cir- 
cuit. While both the vertical oscillator circuit and the receiver cir- 
cuit would respond most energetically to persistent trains of waves 
of the desired frequéncy, and would respond but feebly to waves 
of other frequencies, it has been found that only by the use of the 
intermediate “weeding-out” circuit is it possible to eliminate satisfac- 
torily the effects of the waves of undesired frequencies. The “weed- 
ing-out” circuit has within it no apparatus to decrease its selectivity, 
and, separately considered, it responds to an extremely limited range 
of frequency and is effective in eliminating from the receiver circuit 
all but an inappreciable portion of all waves whose frequencies do 
not fall within this range. 

It is evident that the amount of energy which reaches the receiv- 
ing station is exceedingly small, and that numerous precautions must 
be taken that it be not dissipated unnecessarily. For this reason 





FIG. 5.—RECEIVING APPARATUS AND PORTION OF TRANSMITTING AP- 
PARATUS AT BOSTON NAVY YARD. 


the condensers are insulated with air, and the induction coils are 
so constructed as to eliminate all hysteresis and eddy currents. Ex- 
periments have shown that coils built upon wooden cores change 
in performance from day to day, due doubtless to the presence of 
a variable loss from eddy currents in the partially conducting ma- 
terial of the core as more or less moisture is absorbed from the air. 
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All coils used in the Stone system are wound upon ebonite frames, 
and those used with the receiving devices are completely enclosed 
in a moisture-proof case. The tuning of the separate circuits at 
the receiving station is accomplished by adjusting the capacities 
of the various condensers. Large changes in capacity are made by 
inserting or remoying plates, while the finer adjustments are made 
by exposing more or less area of positive to negative plates. 

As a wave detector, the ordinary filing-tube coherer is sometimes 
used. A sensitive relay, Whose actuating elements resemble those of 
the Weston direct-current instruments, serves to indicate when the 
resistance of the coherer has been reduced by the electrical oscilla- 
tions. The main difficulty with the coherer resides in the limit to 
the speed of receiving the signals by a device which requires the use 
of relays and mechanical tappers to restore it to its initial condition 
after each signal impulse. A more satisfactory detector has been 
found in the self-restoring bolometer. This device consists of a 
platinum wire of microscopic diameter dipped into a capillary tube 
filled with mercury. The characteristic property of the bolometer 
is that its apparent resistance is varied to an enormous degree when 
subjected to the effect of the oscillatory electric waves. The bolom- 
eter is used in conjunction with a battery and a sensitive telephone 
receiver, the latter serving for detecting the signals. (See Fig. 5.) 
The adjustments of the bolometer are made by means of a microm- 
eter screw, the object being to maintain the resistance of the plat- 
inum wire at the lowest possible value consistent with the operation 
of the telephone receiver. This detector has been found admirably 
adapted for use with the selective wireless telegraph system, on ac 
count of its sensitiveness, the regularity in its response and its self- 
restoring quality. 

After exhaustive theoretical and experimental investigation as to 
the nature of the electrical disturbances to be produced at the trans- 
mitting station and to be detected at the receiving station, and as to 
the character of the earthing devices required for most efficient oper 
ation, the earlier embedded conducting earth plates have been dis 
carded, and there has been substituted therefor a wire netting which 
completely surrounds the aerial wire at its ground end. 

Although with earlier equipments some variation was found in 
the performance of the system with changes in the condition of the 
weather, with the apparatus as now in use the operation is unaffected 
by any atmospheric changes. 


New Telephone ‘Patents. 


SERVICE METER. 

The central office service meter has now been in successful oper- 
ation for some time, and while this is a satisfactory type of device 
from the exchange manager’s standpoint, it is not always so from 
the subscriber’s standpoint. The latter feels safer when the meter 
is upon his own premises where he can see it work. Messrs. J. L. 
McQuarrie and F. R..McBerty, of Chicago, have recently patented 
a service meter to fulfill this latter requirement. 

The operation depends upon a slow-acting relay, whose armature 
takes considerable time to complete its travel. Thus when a plug is 
inserted to answer a call, the slow-acting relay during the period of 
action allows an abnormal circuit to exist. This abnormal circuit 
allows a current of polarity the reverse of normal to be momentarily 
sent out on the line, and this impulse causes the count of the meter. 
If for any reason the call is not completed then the operator may 
put a special current upon the key so as to cancel the count. ‘The 
patent for this device has been assigned to the Western Electric 
Company. 

NEW STYLE DROP, 

Mr. L. F. Rose, of Washington, Towa, has invented a very sensitive 
form of drop, in which the parts to be carried by the moving arma- 
tre are as small as possible and the friction of the parts is reduced 
toa minimum. The shutter of the drop is mounted upon a counter- 
balanced frame and when released it falls before a window in the 
plate. 

COMBINED TRANSMITTER AND RECEIVER. 

A transmitter and receiver combined into a single piece of ap- 
paratus has been brought out by K. H6flinger, of Austria. Ringing 
is to be effected by a push button, and this is so designed that with 
two stationary legs it forms a tripod support for the instrument. 

RECEIVER EAR PIECE. 

\ receiver cap has been patented by P. C. Green, of Philadelphia, 
in which the usual sound channel at the center has been replaced by 
an ear tube designed to fit into the orifice of the ear. 
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Discussions at A. I. E. E. Asheville Meeting. 





In our issue for June 24 we printed a very full telegraphic re- 
port of the proceedings at the Asheville general meeting of the 
American Institute of Electrical Engineers, which we supplement 
below by a fuller report of some of the more interesting discus- 
sions. 

HIGH-POTENTIAL SURGES. 

In discussing the paper of Dr. Steinmetz on “High-Potential 
Surges in Electrical Distribution Systems of Great Magnitude,” Mr. 
H. G. Stott stated that it had been observed that static ground pro- 
tectors invariably indicated the presence of a ground on one phase 
before a short circuit became evident in a feeder. In order that 
the proper feeder may be cut out before the current burns the in- 
sulation of the neighboring phases, there have been installed resist- 
ances of a rated capacity of 1,000 amperes for two minutes and a 
resistance of six ohms. These are used on the star voltage of 6,300 
so as to make certain that the oil switches at both ends will open. 
This system will be put in use immediately. Mr. Percy H. Thomas 
stated that the high-potential rises could in numerous cases be pre- 
vented by grounding the neutral of the three-phase system, because 
such connection will cause the circuit to open when any cable be- 
comes grounded. In a large transmission plant there should never be 
used single-pole opening devices, especially on the generator end of 
the system. If one leg of a high-tension system is cut off, all three 
should be opened simultaneously. In commenting upon this sugges- 
tion, Dr. Steinmetz remarked that he also had formerly been of the 
opinion that fuses are not permissible in high-voltage transmission 
systems. In the last few years, however, tests made in the fuses 
in cutting off branch lines of moderate power from a large power 
system have indicated that there is practically no rise in voltage. 
The fuses apparently did not cause instantaneous rupture. It seems, 
therefore, that the question of fuses for branch lines, in distinction 
to main lines, may profitably be reconsidered. Whether or not 
the very elaborate and expensive automatic oil switches which are 
necessary for the main lines are desirable for the branch lines is 
worthy of more extended consideration. 


HIGH-PRESSURE MEASUREMENTS. 


In the discussion of Prof. S. M. Kintner’s paper on “Methods of 
High-Pressure Measurement,” Dr. Steinmetz stated that he had 
always been prejudiced against the electrostatic voltmeters, possibly 
because of some very disastrous experience with early forms of such 
instruments, which were liable to 25 per cent error without giving 
any indication thereof, and therefore he had always preferred the 
method of measurement by step-down transformers, which cannot 
well be wrong. It is extremely gratifying to learn that there has 
now been developed an instrument which promises to be reliable. 
For high-voltage testing the spark-gap, however, is the ultimate 
court of appeal. If the static voltmeter or a step-down transformer 
equipment fails to agree with the spark-gap, the spark-gap is cor- 
rect, and not the others. When all of the <evices indicate accurately 
the disagreement in results is to be attributed to the fact that the e.m.f. 
differs from a sine wave. The voltmeter shows the effective value of 
the wave, but the spark-gap indicates the maximum corresponding to 
the stress in the dielectric, and the purpose of the high-potential test is 
to expose the dielectric to a definite stress. It has been shown conclu- 
sively in some recent investigations with a 500,000-volt transformer 
for testing purposes that the needle points of the spark must be un- 
shielded for a distance much greater than the actual striking dis- 
tance. Due to the burning out of a coil on the transformer, the 
tests have not as yet been completed, but it has been found that up 
to 300,000 volts the curve of the striking distance, whether between 
squares or between needle points, becomes a straight line. The 
striking distance can be calculated on the assumption that the arc 
has a definite disruptive strain; that it breaks down and becomes 
conductive by a brush discharge as soon as the potential gradient 
exceeds a definite value, which value may obviously be a function 
more or less of the temperature. It is the intention to bring out 
these facts in a paper before the Institute. 

THREE-PHASE TRACTION. 

The papers by Mr. F. N. Waterman and by Mr. C. de Muralt were 
similar in that both advocated the use of three-phase motors for 
heavy electric traction. After Dr. Sheldon had read a communi- 
cation from Mr. W. W. Smith criticising the use of polyphase 
motors, the discussion of Mr. Waterman’s paper was continued by 
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Dr. Steinmetz, who stated that the paper shows what the three-phase 
motor can be made to do when designed properly, and where the 
constants of the system are chosen, not according to existing prac- 
tice, but as the best values for the problem under consideration. He 
said that the efficiency of 96 per cent as assumed for the induction 
motor seemed extremely high; in fact, much higher than he had 
been able to obtain in any apparatus of this character which he 
had designed. The most serious handicap of the three-phase system 
lies in the unavoidable complications in the trolley circuits where 
switching must be done. In order to obtain a three-phase motor 
practically as good as the corresponding direct-current machine, 
it has been necessary to lower the frequency to 14 cycles per second 
and to reduce the air-gaps to .079 in. It would be possible to 
adopt so low a frequency only by sweeping away all that exists 
and reconstructing old systems. There is not much hope of replacing 
the city trolley service by any alternating system, whether three- 
phase or single-phase, because for city service the direct current is 
entirely satisfactory and no self-respecting city would ever permit 
doubling the already installed overhead network of trolley wires, as 
would be necessary with the three-phase system. Furthermore, the 
troubles from electrolysis which are formidable now and very 
difficult to guard against, will be intensified vastly by changing to a 
low-frequency alternating system, because electrolysis exists also 
with low-frequency currents ; but the methods which are meeting with 
fair success in guarding against electrolysis in the direct-current 
systems fail with the low-frequency, alternating-current systems. 
This is another problem which still waits for solution. 

Mr. C. O. Mailloux stated that while it is theoretically true that 
a part of the energy can be recovered with a constant-speed system, 
yet the same result can be obtained better by some other system of 
recuperating energy. It would be more practical to run the cars at 
lower speeds and to make up lost time by coasting on down grades, 
under which conditions all the energy is being given to the cars 
without transformation losses. The action is purely kinetic. For 
satisfactory long-distance work, the trolley potential must be 10,000 
to 15,000 volts, and for this service it is out of the question to use 
more than one line conductor. ‘ 

Mr. C. de Muralt replied to the criticism concerning the necessity 
for more than one supply conductor by stating that there are now 
several three-phase systems in operation, and no difficulty has been 
met with. Switch yards have not presented great difficulties. The 
Valtellina line has switch yards more complicated than any in this 
country. In regard to the suggestion concerning the use of extremely 
high voltages, it seems preferable to use lower voltages which will 
allow of proper insulation and which will yet prevent the current 
from being excessive. In most cases this can be done. 

Mr. Waterman mentioned the scheme used by Ganz & Co. to 
eliminate the effect of the variation in size on the driving wheels 
of three-phase locomotives. The several driving wheels are joined 
by side bars. There is used with the equipment a control box by 
which resistance can be inserted permanently in the secondary of any 
of the three-phase motors which may be found to be taking an ab- 
normal current with a tendency to overheat. 

In further discussion of Mr. Muralt’s paper, Dr. Steinmetz called 
attention to the fact that while it is possible to design a motor with 
an overload capacity 10 times the rated load, the power factor and 
efficiency at the rated load must be low. The condition is evidently 
that of a motor operating at one-tenth of the maximum output. As 
to the return of energy, it is to be remembered that such result can 
he accomplished with direct-current motors, but experience has 
shown that. the complications incident to the devices are such that 
the energy saved does not warrant it. When the return is made with 
three-phase motors in concatenation, the motors heat up and the effi- 
ciency is low. 

In closing the discussion of his own ‘paper Mr. Muralt remarked 
that, leaving out subordinate advantages of the three-phase equip- 
iment, the principal one is that the motor has no commutator, the com- 
pensating disadvantage being that it requires two overhead wires. If 
one compares the cost of repairs to the commutator with the slight 
cost of repairs to the second line he will surely appreciate that the 
advantages are in favor of the three-phase system. 

THE COMMUTATION OF DIRECT-CURRENT MACHINES, 


Both the paper by Mr. Thornburn Reid and that by Mr. Sebastian 
Sentius dealt with the subject of sparking in direct-current ma- 
chines. Mr. G. S. Dunn stated that Mr. Reid’s paper is extremely 
valuable in giving a theory to account for sparking, which appears 











to be the best thus far suggested, although it does not, explain all 
of the facts connected therewith. The theory that the blackening 
of the commutator is due to the volatilization of copper has confirma- 
tion in the fact that when there is a very delicate layer of copper 
deposited on the under side of the brush this layer may be com- 
pletely removed from a brush and deposited on a brush of the 
other polarity if, in the case of a generator, the machine be shut 
down and started in the reverse direction. The layer of copper 
changes from one brush to the other when the current changes its 
direction, which fact implies that the action is electrolytic and could 
take place only when the copper is volatilized. In commenting on the 
paper by Mr. Sentius, Mr. Dunn remarked that while he agreed 
to the general method by which the author arrived at the limita- 
tions placed upon the sizes of direct-current machines, he could not 
accept the actual value specified. Machines in satisfactory operation 
are much larger than the sizes stated by Mr. Sentius. The general 
fact that there is a limiting size for direct-current machines, par- 
ticularly in the lower voltages, ought, however, to be better known 
than it is. Manufacturers are constantly receiving inquiries for 
generators several times larger than it is possible to construct. 


THE DESIGN OF INDUCTION MOTORS. 


Mr. W. L. Waters, in commenting upon Prof. C. A. Adams’ paper 
on induction motors, remarked that in actual practice the air-gap 
is quite variable in machines of exactly the same design, so that, inde- 
pendent of the accuracy of the calculations, one must expect a varia- 
tion of 10 per cent between high and low values from a series of simi- 
lar machines. Taking everything into account, a good designer can 
approximate the results as accurately as they can be calculated. 
Complicated methods of calculating the leakage reactance and the 
exciting current are not suitable for practical work. The author 
stated that, while in machines of the same design the air-gaps may 
vary appreciably from the mean value and the exciting currents will 
vary correspondingly, it is desirable to be able to make calculations 
which fit the average air-gaps as nearly as possible. The leakage 
reactance in the design of a machine is often of greater importance 
than is the power factor. This is especially true with squirrel-cage 
motors, which must be started with a compensator at a reduced 
voltage. With a large leakage reactance the starting torque is low, 
and it is desirable to employ such methods of construction as will 
reduce this reactance. 

NEW CARBON FILAMENT LAMP. 

The principal interest in the discussion which followed the reading 
by Mr. John W. Howell of his paper on “A New Carbon Filament” 
centered in the replies of the author to questions as to the practical 
operating features of the lamp. Mr. H. N. Potter inquired concern- 
ing the length of the new filament as compared with that of the 
ordinary lamp, and asked what effect age would have upon the 
filament. Mr. Howell stated that the length of the filament is deter- 
mined by the resistance and the radiating characteristics. On ac- 
count of the fact that the efficiency of the lamp will be increased, 
the new type-of lamp will be considerably shorter than the old. The 
general operating characteristics and the chemical data have been 
omitted from the paper intentionally. They would be very. incom- 
plete if given and are, therefore, reserved for some future time. 
As to the change of candle-power with time, it may be stated that 
it is very slightly different from the corresponding characteristic 
of the ordinary lamp, except as to duration. At the same specific 
consumption it takes probably four times as long to get the same 
deterioration, but apart from this fact the characteristics are not ma- 
terially different. In answering a question of President Lieb, Mr. 
Howell said that there is every indication that lamps having a specific 
consumption of 2.5 watts per candle are by no means the most 
efficient that the process of treating as described in the paper is 
capable of producing. 

A NEW INDUCTION ALTERNATOR. 

The discussion on Mr. William Stanley’s paper was opened by 
Dr. Steinmetz, who explained in great detail the reactions by con- 
sidering the machine as a frequency converter. The alternator is 
an induction machine containing primary windings connected with 
an impressed e.m.f. of low frequency and the secondary winding 
connected to an external load circuit. The relations are those of a 
transformer in which the primary and secondary are movable with 
regard to each other; that is, it is a general alternating-current 
transformer. In reply to the question of Prof. Morgan Brooks as 
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to the operation of the machine as a motor, Mr. Stanley stated that 
it would run as an ordinary synchronous motor, 
DEVELOPMENTS OF THE ONTARIO POWER COMPANY. 

Mr. G. S. Dunn called attention to the permanent and solid char- 
acter of the constructions that Mr. P. H. Nunn described in his 
paper. The equipment seems to have been installed for all time. 
An interesting question arises as to the possible withdrawal of the 
water from the falls. It is estimated that 24 per cent of the water 
is now used for power purposes, and it is evident that this amount 
will be increased. Another source of danger appears in the prob- 
able tapping of the Great Lakes at Chicago. The outlet of the Great 
Lakes used to be at Chicago and the divide there is only about 15 
ft. higher. Recently in order to obtain a pure water supply there 
has been taken from the lakes about 8 per cent of the water that 
formerly went over Niagara and the Chicago people are contem- 
plating more. A great inducement to carry out these schemes is 
found in the fact that the water already diverted is furnishing 40,000 
hp, and the power idea is quite attractive. The problem in this 
respect is quite broad and extends beyond the limits of New York 
State. It is, indeed, an international problem. 

Prof. W. E. Goldsborough outlined the possibility of a wall being 
constructed in such a position as to deflect somewhat more than 
one-half of the water of the Niagara River over toward the Ameri- 
can side. Such a wall might cause the two power plants which are 
situated farther down the stream on the Canadian, side to be left 
without any available source of water. 

Mr. H. G. Stott stated that probably the cost of keeping ice from 
the power plants at Niagara equals the entire operating expenses 
per year. Since the plant described represents the most up-to-date 
hydraulic installation, the provisions for taking care of the ice are 
of great interest. It is to be noted, however, that only experience 
will serve to determine the effectiveness of the methods employed. 

Mr. P. H. Thomas pointed out that the installation described by 
Mr. Nunn when compared with older plants serves to indicate the 
trend of developments. The most striking feature resides in the 
separation into units and the isolation of auxiliaries into compart- 
ments, so that at no point in the system is all of the power brought to 
ome spot where a large short-circuit, or something similar, might 
shut down the whole plant. 

In commenting on the points brought forward in the discussion, 
Mr. Nunn stated the engineers at Niagara Falls were not wor- 
ried on account of the water question, because they have a great 
deal of confidence in the good faith of the governments. While at 
the present time 20 per cent of the water has been ceded to different 
companies, less than half of that amount is being utilized. The effect 
of any wall built from the head of Goat Island would not be serious 
on the Canadian plants, for the reason that the trend of the river 
is directly toward the intake of those plants. 


WATER POWERS IN THE SOUTH. 


In opening the discussion of the paper of Dr. Perrine on “Water 
Powers of the Southeastern Appalachian Region,” Mr. Pope re- 
marked that there are numerous water powers available at many 
points throughout this region, but there is at present a market for 
only a limited amount of the power. This condition necessitates the 
development of industries to utilize the powers. It would seem that 
a suitable market for the power developed along the various streams 
is to be found in the railroads which follow the streams. It appears 
to be poor economy to transmit the power electrically over long 
distances and then haul in coal for use at the point from which the 
power is transmitted. One of the greatest objections now raised 
against travel by rail in the South is based upon the smoke nuisance 
where the steam locomotive is used. It is evident that the use of 
electricity would remove this objection. It might be argued that 
there is not enough power along each route to operate the railroad at 
all seasons of the year. While this objection would hold with 
regard to the total service of the railroad, there might be sufficient 
power to operate the passenger trains, and the reserve of locomotives 
for the freight service could be used for the passenger trains when 
the power was not sufficient for that purpose. In this connection it 
is well to note that it is eommon practice in mills supplied with 
nower from water falls to install a reserve steam plant. It appears, 
therefore, that the steam locomotives would serve admirably as 
reserves when railroads are operated by electricity. 

In compliance with the request of President Lieb, Mr. Weaver, 
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president of the Weaver Power Company, of Asheville, pointed out 
the financial features of water power development in the South. The 
equable climatic conditions in the neighborhood of Asheville are 
conducive to the spinning of fine yarns such as are used for insulat- 
ing purposes. This fact is of importance, because no apparatus has 
yet been devised for rendering an unsuitable atmosphere proper for 
the production of fine yarns. There are numerous advantages which 
accentuate this particular locality for cotton manufacturing on a 
large scale. Labor troubles are unknown, the walking delegate and 
the labor agitator being despised by the citizens. The water powers 
themselves are characterized by uniformity of fall, freedom from 
freshets and freedom from anchor ice. 


. 


Recent Electrochemical Developments. 








ELECTRIC FURNACE INVENTION, 


A batch of nine patents was recently granted to Edgar F. Price, 
all relating to electric furnace processes. One patent refers to a 
modification of an electric furnace, formerly patented by Alfred H. 
Cowles, and described on page 225 of our issue of January 30, 1904. 
Cowles uses a downwardly converging furnace structure with a 
carbon hearth at the bottom as one electrode and a carbon ring at 
the top as the other electrode. Since these carbon electrodes are 
expensive, Price suggests to substitute for them water-cooled me- 
tallic electrodes. As the upper electrode he uses a water-jacketed 
iron ring and as the lower electrode a body of molten metal supported 
on an artificially-cooled metal plate. 

Two patents of Price refer to the treatment of refractory com- 
pounds, or mixtures containing metals which are volatile at a tem- 
perature approximately that required to effect reduction and which 
remain liquid at a temperature below that of reduction, for example 
silica and alumina. For this purpose the inventor proposes to heat 
the compound to the reduction temperature for a relatively short 
period only; the maximum temperature of the charge is kept at a 
point which will substantially prevent volatilization of the reduced 
metal, and the metal is at once withdrawn from the region of maxi- 
mum temperature. Several furnaces of the resistance type and of 
the arc type adapted for this special purpose are described. 

Six patents of Price refer to the production of ferro-chromium 
and ferro alloys in general. In one case he uses an are furnace and 
protects the carbon electrodes by embedding them within the charge; 
the minimum e.m.f. required is used, so that a leakage of the current 
through the charge is prevented. In a second process he uses a 
resistance furnace downwardly converging with a carbon hearth at 
the bottom as one electrode. The ferro alloy is formed directly on 
this carbon hearth. In a third patent he uses his modification of 
Cowles furnace as described above. 

In the three remaining patents Price effects the production of 
ferro alloys low in carbon in two steps. In the first step he carries 
out the electric furnace operation so as to be as convenient and 
cheap as possible and does not care much about the amount of 
carbon contained in the product. In the second step the carbon is 
removed from the ferro alloy. For this purpose either the alloy 
may be tapped from the reduction furnace and solidified, then 
broken into fragments and mixed with a decarburizing agent, for 
example, lime; it is melted again in a resistance furnace, the carbon 
in the alloy now reacting on the lime to produce calcium carbide, 
which is separated from the purified alloy. The high carbon ferro 
alloy when removed from the reduction furnace may also be run 
directly into a second furnace and subjected to the action of lime 
or may be percolated through a granular body of a decarburizing 
agent like lime. This method of procedure is somewhat similar to 
that formerly patented by the Willson Aluminum Company, metallic 
calcium being used, however, in the latter case to remove the carbon 
from the ferro alloy. 

Three patents granted to F. J. Machalske refer to the treatment of 
phosphate rock. Rock containing tricalcium phosphate, especially 
low-grade rock having a phosphate content of below 70 and down 
to 50 per cent, is crushed and mixed with sodium chloride and 
carbon and the mixture is heated to a temperature sufficient to de- 
compose the rock and effect the production of phosphoric chloride 
and sodium and calcium carbides. If the operation 1s carried out 
in an atmosphere of nitrogen, the sodium and calcium carbides react 
with the nitrogen to produce cyanamides. The phosphoric chloride 
is led off from the furnace and may be treated with water for the 
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production of phosphoric and hydrochloric acids. The calcium- 
sodium cyanamides are treated with water for the production of 
sodium and calcium carbonate and ammonia. The cyanamides may 
also be mixed with sodium carbonate and smelted in an electric fur- 
nace for the production of sodium cyanide. 

F. A. J. Fitz Gerald and P. McN. Bennie patent a resistance fur- 
nace comprising any number of independent consecutively disposed 
compartments. Within the wall between two consecutive chambers 
the heating resister is inserted and through the length of the furnace 
the resister passes somewhat in zig-zag form. Details of construc- 
tion are given. 

A patent granted to L. E. Custer refers to mechanical details of 
construction of an electric furnace for dentists’ purposes. 

E. Haagn patents the device shown in the cut adaptable for such 
muffle furnaces, etc., in which the current is introduced into the 
furnace through two wires, i and k. In such cases there is danger 





HAAGN FURNACE, 


that these two wires will be destroyed, since they are heated not only 
by the current which they carry, but by the furnace shell, b. It is, 
therefore, necessary to prevent the temperature from rising above 
the safety limit. For this purpose a recess is provided at one place 
within the furnace wall and a heat indicator, a, is inserted in the 
conductor, k. This indicator may be a wire or a strip of sheet metal 
of required strength so that its color which indicates the temperature 
within the furnace may be watched from without. It may also be 
constructed as a fuse so as to break the circuit should the temperature 
get too high. 


_* 
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LETTER TO THE EDbpirTors. 








Doing the Work of the Institute. 





To the Editors of Electrical World and Engineer: 

Sirs:—I am glad to note your discussion of plans and methods 
for securing better representation in the council of the American 
Institute of Electrical Engineers of members outside New York, but 
I think you have been led to exaggerate any alleged feeling of dis- 
content that may perchance exist on the matter, throughout the 
country at large. The membership as a body knows that it is well 
served; and the recent comparative statistics of President Lieb at 
Asheville show, if it were not appreciated already, how economically 
and efficiently affairs have been administered by the council and 
secretary. The excellent figures of maintenance he gave in his 
analysis are the best proof of faithful service all around. No doubt 
there could be improvement in some respects. Human institutions 
are always susceptible of that; but I doubt, as probably do many 
others, whether the Institute could gain much if at all by entrusting 
its affairs more to men hundreds and thousands of miles away from 
headquarters. I should very much like to see the figures of the 
number of committees and of committee meeting attendance. They 
would at once reveal the virtual impossibility of selecting many men 
remote from the spot, where hard work and frequent calls on time 
are the rule and not the exception. 








Jury 8, 1905. 
Mr. Lieb, as I understand it, has suggested that territorial groups 
of members could select representatives, but regardless of domicile. 
If they did, their choice would probably as frequently as now fall 
upon men near New York, because they recognize that there is a 
certain large amount of unpaid routine drudgery to be done by some- 
body, and that it can be done easiest and best by men on whom it 
inflicts the minimum of effort, travel and expense. Just now the 
Institute is going through an important stage of growth and de- 
velopment and it is impossible to conceive of the onerous duties con- 
nected with the offices being discharged by members unable to put 
in an appearance at regular board or committee meetings. The 
Lieb suggestion has its merits, but it is broadly European 
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rather than American. In England, I believe, a member of Parlia- 
ment can come from any part of the empire, to represent a borough 
or county; with us the Congressman must live in his district. Both 
ideas have fundamental merits. In society work we can perhaps hit 
on a third alternative plan. Meantime, I desire to enter my objec- 
tion to the notion that because improvement may be suggested, ex- 
isting conditions are necessarily wrong or subject of indignation and 
protest. Good-natured and temperate discussion of Mr. Lieb’s timely 
remarks on this electoral point and other Institute affairs is all that 
is required, and will effect due changes in time, when we are ripe 
for them. 


PATCHOGUE, L. I. Morris Brown. 





DIGEST OF CURRENT ELECTRICAL LITERATURE 








Dynamos, Mcrors AND TRANSFORMERS, 


Compensated Single-phase Shunt Motor.—BretTHENop.—The conclu- 
sion of his long theoretical article on the Latour shunt motor. The 
main properties of this type brought out in the article are as follows: 
First, practically constant speed as with the direct-current shunt 
motor. Second, adjustable power factor. Third, small torque at 
starting (this is considered not to represent an inconvenience, since 
the motor may be started as a repulsion motor without any com- 
plications). Fourth, automatic regeneration of energy at speeds 
beyond synchronism, as with the direct-current shunt motor. The 
commutation is good at synchronism. The author concludes that 
the Latour shunt motor is very interesting from a practical as 
well as theoretical point and that it represents the only actual 
realization of a single-phase commutator motor with constant 
speed. “We believe to be able to state that the first motors con- 
stricted have proven perfectly satisfactory and it is to be hoped 
that the results of the tests will soon be published.”—L’Eclairage 
Elec., May 27. 

Iron Losses in Induction Motors.—Bracstap.—An article illus- 
trated by diagrams on the measurement and separation of the iron 
losses in induction motors. These iron losses may be divided into 
the following parts: 4, losses due to the main field. 1. Hysteresis 
loss in the stator core and stator teeth. 2. Eddy current loss in 
stator core and stator teeth. 3. Hysteresis loss in rotor core and 
rotor teeth. 4. Eddy current loss in rotor core and rotor teeth. 
B, losses due to the pulsations of the field in the teeth. 1. Hys- 
teresis loss in stator and rotor teeth. 2. Eddy current loss in stator 
and rotor teeth. The pulsations mentioned under B are due to 
the fact that the teeth are alternately before a tooth and before a 
slot. Since these pulsations take place with a much higher fre- 
quency than those in A, the eddy current losses mentioned in A 
and B must be separately calculated and added. None of the losses 
mentioned under B is supplied directly by the primary current, but 
must be supplied mechanically by the rotor, the primary electrical 
energy being first changed into mechanical energy for driving the 
rotor. If this is taken into consideration it will be seen that in 
several existing methods for measuring the friction of induction 
motors, these iron losses caused by the pulsations in the teeth are 
included in the results (for instance, slip measurement by Be- 
nischke and Blanc). To explain the results of the measurements, 
so-called additional friction losses have been assumed. The author 
also points out that a constant rotating field cannot transmit any 
power to the rotor if there is not produced a mechanical torque 
equal to the transmitted power divided by the angular velocity of the 
revolving field. Of the power transmitted to the rotor a certain 
proportion (equal to the ratio of rotor speed to field speed) is 
changed into mechanical power, while the balance is consumed for 
covering the rotor losses due to the main field. With an open rotor 
winding these will be losses As and A, mentioned above. The author 
gives several measurements made with a 5-hp, three-phase motor and 
applies the above principles to the result—Zeit. f. Elek. (Vienna), 
June 18. 


Induction Motcrs.—WorRKMAN.—In a continuation of his serial on 
factory testing of electrical machinery, the author begins to describe 
the experimental tests made with induction motors. The present 
installment deals with the following tests: Measures of resistance; 





running saturation; open circuit saturation; locked saturation.— 
Elec. Jour., June. 

Polyphase Induction Motor.—Rosskorr.—An illustrated note on 
the construction of the circular current diagram for the polyphase 
induction motor.—Zeit. f. Elek., (Vienna) June 11. 


LIGHTS AND LIGHTING. 


Electric Are in a Vacuum.—CuiLp.—An account of experiments 
performed between different kinds of electrodes in a vacuum and 
in hydrogen. With graphite terminals, it was found that with 
pressures less than 0.7 mm the drop in potential at the anode 
became less than at the cathode, and that whenever a glow ap- 
peared at the anode the drop there increased from 6 volts to 
15. There are reasons for believing that this glow is similar to 
that seen with “Canalstrahlem.” At pressures of less than 0.7 mm 
many of the ions appear to move along magnetic lines of force 
when in a magnetic field. With carbon terminals and with a pres- 
sure of I mm the drop at the cathode was somewhat larger than 
that at the anode. With copper and iron it was found impossible 
to maintain an arc with pressures of less than about 1 mm, unless 
there was an oxide of the metal on the cathode. Experiments 
were performed using graphite for one of the terminals and various 
metals for the other. When the cathode was graphite, the phe- 
nomena of the arc were practically independent of the nature of the 
anode. It was, however, impossible to maintain an arc on a 100- 
volt circuit with a pressure of less than 1 mm when the anode was 
graphite and the cathode any of the metals having a high melting 
point, such as platinum, iron, nickel, copper or silver. It was very 
easy to do so when the metal was one having a low melting point, 
such as antimony, lead or bismuth. With graphite terminals in 
hydrogen the drop at the anode was less than that at the cathode 
for pressures above 400 mm, the total drop being much greater 
than with the arc in air. Between 400 mm and 0.7 mm that at the 
anode was the greater. At pressures less than 10 mm the are 
would start on a 500-volt circuit without bringing the terminals in 
contact, if they were comparatively warm. Under these conditions 
there were three distinct forms of the arc. From the experiments 
it would appear that no theory of the are is complete which fails 
to consider the chemical action occurring in the arc. It would 
also appear that the temperature of the cathode does not alone ac- 
count for the production of ions there, and their production depends 
very largely on the melting point of the metal used. The experi- 
ments also indicate that with pressures less than about 0.8 mm the 
positive ions driven off from the anode ionize by impact the gas 
about the anode, while with less pressures this does not occur.— 
Phys. Rev., June. 

Arc Lamp.—Carsone.—A description of his arc lamp which con- 
tains two arcs nearly vertical, side by side, but slightly inclined. 
The feature of the lamp consists in mechanical details of mounting 
the two carbons. The arc is deflected by an electromagnet. The 
construction is described according to German patent specifications. 
—Zeit. f. Beleucht, May 30. 


POWER. 
Regulation of Electric Mine Ventilators —An account of some 


tests on ventilators driven by three-phase motors which go to prove 
that it is cheaper to regulate the air supply of ventilators by vary- 
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ing the speed of the three-phase motors by inserting resistance in the 
secondary than by throttling the air supply. This contention has 
not always been accepted, but it becomes plausible when it is 
remembered that while the air supply increases proportionately 
with the speed, the power required to drive the ventilator increases 
at a more rapid rate. The following table refers to tests at the 
Dahlbush pit: 


Position of slip regu- 


lating resistance. 10 9 8 7 6 5 4 3 2 I 
Revs. per min.... 243 234 225 218 210 202 197 189 183 175 
Air supply in 1,000 

Se: eee 262 248 238.5 231 226 218 212 207.5 202 198.5 


Total kw. taken by 
motor and resist. 420 387 369 338 318 204 277 259 241 226 
From Glueckauf, abstracted in Lond. Elec., June 2. 


Electric Power in Collieries—Brown.—An article giving some 
notes on the use of electric power in German collieries.—Eng’ing 
and Mining Journal, June 8. 

Electric Centrifugal Pumps for Elevator Service—An article on 
the electric installation in a dry goods store at Kansas City. There 
are two 75-kw steam-driven generators, and another of 6 kw ca- 
pacity. Electric power is used for operating feed pumps, elevator 
pumps and ventilating fan and ice machine, circulating pumps 
and other apparatus. The most notable feature is the battery 
of three high-pressure turbine pumps, two of 300 gallons and one of 
500 gallons capacity per minute. Each smaller pump is driven by a 
45-hp, 220-volt motor, and the large one by a 220-volt motor of 
7o-hp. These machines were designed to maintain a pressure of 
140 Ib. in the hydraulic system. The three pumps supply the water 
required for the complete hydraulic system, upon which all the 
hydraulic elevators of the store are connected. These elevator 
machines are separated widely over the premises, in some cases 
nearly a city block apart.—Eng’ing Record, June 17. 


Power Plant of Manufacturing Works.—An illustrated descrip- 
tion of the power plant of the Ingersoll-Sergeant Drill Company’s 
works at Phillipsburg, N. J. About 2000-hp are generated and 
distributed by electricity and compressed air to the various points 
at which power is required. There are three 300-kw and one 
100-kw direct-current generators. The multiple-voltage system is 
used.—Power, June. 


Efficiency of Steam Boilers—Bootu.—An article criticising the 
usual method of calculating the efficiency of the steam _ boiler. 
The author urges that boiler efficiencies should be based on the 
correct available value of the fuel, that is, on the heat supplied above 
Lond. Elec. Rev., May 26. 





boiler temperature. 
TRACTION, 


Labor-Saving and Safety Devices on Tramways.—Some notes on 
the Walthamstow & District Light Railway, which has 13 miles of 
single track and which has recently been opened. A new feature 
is the device provided at each of the seven termini to obviate the 
turning of the trolley by hand. This consists of a large V of 
trolley wire constructed horizontally and at right angles to the 
running wire, and having one side of the V connected to one 
wire and the other side connected to the other wire. By a proper 
arrangement of frogs and switches, the trolley head is transferred 
automatically. This, of course, involves the construction of a trol- 
ley pole capable of revolving in either direction, instead of in only 
one particular direction. Therefore, instead of carrying the cable 
straight down the trolley base, it is broken and a rubbing contact 
inserted; the stop on the top of the base is also removed so that 
the pole may swing around in either direction. Another device 
which has been used is an arrangement for cutting current off 
a broken trolley wire. At intervals, the two trolley wires are con- 
nected by an arch of bare wire immediately below which runs 
another bare wire parallel and above the trolley wires, but insu- 
lated from them. This third wire is connected to earth through 
a fuse in the feeder pillar, and the fuse holds up the section 
switch. Immediately a trolley wire breaks, one of the arches 
collapses and comes into contact with the bare guard wire. The 
latter, of course, becomes alive at once, and the fuse in the section 
pillar is blown, causing the section switch to open automatically. 
It will be seen, too, that if a telegraph wire should fall it also con- 
nects the guard wire with the trolley wire, and blows the fuse 
as before—Lond. Elec., June 9. 
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INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Safety Devices—An illustrated description of devices invented 
by Neu and made by a French company to prevent any danger 
which might result from breaking of a conductor of a high-tension 
line if the breaking wire should come in contact with the tele- 
phone wire or should fall upon people. There are two different 
methods employed, according to whether only a single interrupter 
is placed at the central station or a special interrupter at the be- 
ginning of every branch line. In the first case, where there is 
only one interrupter at the power station, the interrupter D is oper- 
ated by the relay RD, which is supplied with current from the sec- 
ondary of a transformer 7, the primary of which is connected 
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FIG, I.—SAFETY DEVICES. 


at one side with the neutral point of the distributing net work and 
on the other side to the earth through a lightning arrester P. At 
the end of the line the neutral point B is also connected to earth, 
as shown in Fig. 1. The two neutral points at the beginning and 
at the end of the line have practically the same potential, but as 
soon as a wire of the line should break a difference of potential 
is produced, the relay begins to act and opens the interrupter D. 
The lightning arresters P are provided in such cases where it is 
feared that the small differences of potential, which, under normal 
conditions, exist between the two neutral points, might produce 
small circulating currents which would have a deleterious effect 
on telephone communications in the neighborhood if the earth is 
used for the return circuit. Experiments made on two three-phase 
systems have shown that practically no time is lost between the 
breaking of the line and the opening of the interrupter. In the 
second case it is desired to place an automatic overload circuit- 
breaker at the beginning of each branch line in such a way that 
it will break the circuit if the current in the branch line should 
rise to a value double the normal; the constructions of Fig. 2 or 3 
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FIGS. 2 AND 3.—SAFETY DEVICES. 

are used. At the end B of the line a device. as shown in Fig. 2 or 
Fig. 3 is installed. As long as the line is intact the sum of.the 
ampere turns of the electromagnet is zero. But as soon as one 
wire breaks the electromagnet is energized and attracts the arma- 
ture so that simultaneously contact is made between S S § and the 
contact plate shown below them. A strong current then passes 
through those wires which are still intact, so that the circuit- 
breaker at the beginning of the branch line is set into action.— 
L’Industrie Elec., June tro. 

Protective Apparatus—NEALL.—An illustrated article on present 
American practice in lightning arresters for low-voltage trans- 


mission circuits. The following types are described: Magnetic 


blow-out arresters for direct current. Moving part arrester for 
direct current and for alternating current. Non-arcing arresters for 
direct current and the following three types of non-arcing ar- 
resters for alternating current: metal and multigap, metal multigap 
with resistance, metal multigap with diverging sides. Coherer ar- 
resters, either loose or fixed. All these types are illustrated and 
briefly described. Great stress is laid on the necessity of making 
a good, short and straight connection from the arrester to the 
ground. Some rules for making it are given as follows: Dig 
a hole four feet square directly under the arrester until permanently 
damp earth has been reached; cover the bottom of this hole with 
crushed charcoal (about pea size); over this lay ten square feet of 
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tinned copper plate; solder the ground wire, preferable No. 0 cop- 
per, securely across the entire surface of the ground plate; cover 
the ground plate with crushed charcoal; fill the hole with earth, 
using running water to settle. Rich soil is the best for ground 
connection. Where possible, a direct connection to an underground 
pipe system, especially to a town or city water main, furnishes an 
excellent ground.—Elec. Journal, June. 

Larger Units in Power Houses.—In continuation of the com- 
munications pleading for larger units in central stations, Fox joins 
in this plea and also recommends the checking of the efficiency of 
generating sets after once set to work in stations. Turnbull points 
out the advantage of attaching two dynamos to one and the same 
engine in stations where both lighting and traction supply is 
given. He also remarks that when purchasing a new plant it will 
often be found that the standard size of the engine offered will 
give considerably more power than may be specified for by the 
buyer. As the dynamo is so much cheaper than the engine, it may 
pay very well to have the dynamo increased in size to take all 
the engine will give it. He also asks whether any stations have 
tried raising their steam pressure to enable them to meet the 
winter peak. There are also some editorial notes with reference 
to the various communications printed on this subject.—Lond. Elec., 
May 26. Vignoles (whose article, abstracted recently in the Digest, 
started this whole discussion) shows in a communication that little 
economy in steam would have resulted in his station if instead of 
eight steam units totalling 900-kw capacity a single 1000-kw set had 
been in use. While the average load on the plant during the 
running hours is a vital point, one of equal importance in de- 
termining the size of the unit is the cost of the spare plant re- 
quired. With a small average load, it is necessary to keep down 
the size of the unit, not to secure economy in working, but to re- 
duce the cost of the separate plant. He thinks that all sets should 
be of one size.—Lond. Elec., June 2. 

Circuit-Breaker.—An illustrated description of a “reverse cur- 
rent” circuit-breaker originally devised by Andrews, but recently 
improved. With a slight alteration, it may be used as a combined 
excess-current and reverse-current device—Lond. Elec. Rev., June 2. 

Control Apparatus for Direct-Current Motors—Matuer.—A long 
and profusely illustrated article describing the principal fundamental 
American types of control apparatus for direct-current motors.— 
Amer. Elec., June, 1905. 


WIRES, WIRING AND CONDUITs. 


Heating of Three-Core Cables in Earth—HuMann.—The author 
first gives a summary of theoretical investigations of Mie and 
Teichmueller. Mie has shown how to reduce the calculation of 
the heating of a three-core cable to that of a single-core cable, the 
radius of the core of the latter being given by a relatively simple 
formula. It is then easy to apply Teichmueller’s formulas for a 
single-core cable. The author gives the results of tests which he 
has made with various three-phase cables buried in earth and 
submitted to direct current for ten hours. For one and the same 
cable, and with different currents, the final temperature in the 
core equals a constant value multiplied by the square of the current 
in amperes. If the constant c in this equation is determined by a 
few tests, the permissible current 7, which causes a raise of tempera- 


t 


ture of ¢ degrees, is found from the equation 1 = ——. The 
\ c 


author calculates a table for different cables and emphasizes that 
the rise in temperature is the difference of the temperature of the 
cable minus the temperature at the surface of the earth, and not 
the difference between the final and initial temperature of the core 
of the cable. The greatest part of the drop of voltage is within the 
cable itself and the humidity of the earth does not exert a very 
great influence on the heating of the cable. If the bad conductors 
of heat, i. e., the insulating and compound layers, are reduced, 
the cables can stand a higher load for the same temperature rise 
of the copper conductors. This was proven to be correct by 
an experiment.—Elcek. Zeit., June 8. 

Aluminum Conductors —Esson.—An article discussing the use of 
aluminum for overhead power lines. In summing up he says that 
the case for the employment of aluminum wire for overhead power 
lines is extremely weak. “In consideration of some counterbalanc- 
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ing advantages as regards cost, the several disadvantages of alumi- 
num might possibly be disregarded, but unfortunately such ad- 
vantages are not present. Though the joints can be made quite 
satisfactory, the manipulation allows little latitude, aluminum being 
so highly electro-positive with regard to other metals as to render 
its exposure in contact with any other material unsafe. Again, 
the higher co-efficient of expansion for temperature variation is 
against aluminum, inasmuch as to allow the same headway as with 
copper, the poles have to be higher. The wire presenting a greater 
area to the wind, and being lighter, the angle of deflection from 
the vertical due to wind pressure is greater, and short-circuitings 
on the line are more likely to occur. And with all this against its 
use, unless the factor of safety is partially sacrificed, the line 
is more costly to construct on account of the greater number of 
poles required. Apparently the only point left in its favor is the 
lower cost of transport. In an editorial note on this subject it is 
remarked that for his comparison Esson seems to have chosen as 
basis a rather poor quality of aluminum. This is pointed out 
with respect to some of his figures, but it is thought that, never- 
theless, his “conclusions remain correct. In certain special cases, 
however—for instance in well sheltered positions—aluminum may 
rank equal with or even superior to copper.”—Lond. Elec., June 2. 


ELECTROPHYSICS AND MAGNETISM. 


A New Radioactive Element—Haun.—A preliminary note on the 
discovery of a new radioactive substance in the residue of thori- 
anite. The emanation is in all respects equal to thorium emana- 
tion. Yet it is certain that thorium itself was not present. This 
fact, coupled with the facts that inactive thoria is known to exist 
and that thorium emanation without thorium occurs at Baden- 
Baden, lead the author to believe that the new element is the active 
constituent of thorium.—Lond. Elec., June 9; from Proc. Royal 
Sec., No. 508, May 24. 


Vacuum Thermo Couple-—Scuarrer.—According to Lebedew, the 
sensitiveness of a thermocouple may be considerably increased by 
placing it in a vacuum of 0.01 mm pressure or less. It thus may 
become 25 times more sensitive than before. The present author 
describes an apparatus based upon this fact. He uses it for measur- 
ing the selective properties of resonator grating. The 
resonator (Fig. 4) consists of two brass pins, aa’. 
To one of these an iron wire is attached, and to the 
other a constant wire. These are joined and twisted 
together in the center, and one is bent up and the 
other bent down, thus forming a thermo-couple. The 
ends of the wires and those of the brass pins are con- 
tained in the ebonite ring bb’. Brass wires A A join 
the thermo-couple to the upper and lower terminals. 
The period to which the resonator responds may be 
altered by slipping long caps over the brass pins. The 
author attained a fivefold or tenfold sensitiveness by 
this arrangement.—Lond. Elec., June 9; from Zeit. f. 
Instrum., May. 

FIG. 4.—RES- Evaporation of Metals.—Continuing some work 

ONATOR. carried out two or three years ago by F. Krafft on 

the evapcration and boiling of metals in quartz glass, 
and in the electric furnace in the vacuum of the cathode light, 
Krafft and Bergfeld have now determined the lowest temper- 
atures at which the metals evaporate. Using a tube of quartz, 
and working with the electric furnace, they have found the 
lowest temperatures to be: For silver, 680° C.; for copper, 960° 
C.; and for gold, 1,070° C. In glass vessels, and when suitable or- 
ganic liquids were employed as the sources of heat, other lowest 
temperatures were: Cadmium, 156.6°; zinc, 184°; bismuth, 268°; 
lead, 335°; potassium, 90°; sodium, 140° C. The former research 
was described in the Berichte, 1903, XXXVI, 1,690.—Lond. Elec. 
Rev., June 2. 











Lead-Antimony Alloys.—Rosset.—An account of quick methods 
for determining the composition of lead-antimony alloys for stor- 
age battery grids——Centralblatt f. Accum., June 15. 


UNITS, MEASUREMENTS AND INSTRUMENTS, 


Measuring Alternating Currents.—Price.—An abstract of a Brit- 
ish Physical Society paper giving the results of experiments car- 
ried out by Wright at Crompton’s works at Chelmsford on the pos- 
sibility of using the resistance of a conductor heated by an alter- 
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nating electric current as a measure of the current. An alternating 
current was passed through a thin conductor in series with a stand- 
ard resistance, and a small direct current from a storage battery su- 
perposed on the system. The mean differences of potential at the 
terminals enabled him to compare the resistances on a potentiometer. 
The presence of any considerable body of air near the heated con- 
ductor was found to affect the results through the irregular cur- 
rents of air produced, while the neighborhood of solid matter caused 
the permanent condition to be reached only slowly in consequence 
of its heat capacity. To obtain uniform results so that the resistance 
of the conductor corresponded consistently and promptly to the 
current passing, it was found necessary to enclose the conductor in 
a relatively large vessel exhausted of air. Nearly consistent results 
were then obtained, affected, however, to some extent by the changes 
in the vacuum due to the liberation of gas occluded in the conductor. 
At moderately good degrees of exhaustion the resistance of the con- 
ductor for a given current varies rapidly with the quantity of gas 
that remains and it was suggested that this might form the basis 
of a vacuum gauge. The results of experiments on carbon incan- 
descent lamps and on platinum-foil ligaments in exhausted bulbs 
were shown in diagrams, giving the effects of different air tem- 
peratures and of the degrees of exhaustion. The author supposed 
that such conductors enclosed in large glass bulbs, highly exhausted 
when the conductors are incandescent, would form useful gauges for 
electric currents. They would be perfectly portable, not easily liable 
to damage, capable of highly accurate and permanent calibration, 
and, of course, very inexpensive. They could be made of exceedingly 
small inductance and capacity, and their values would be independent 
of frequency and wave form. Their_employment would correspond 
in precision and sensitiveness to other measurements of electrical 
resistance. The useful range of currents measured by one such con- 
ductor might be of the order of one to four.—Lond. Elec., May 26. 

Meters.—Gnuerarpt.—In a continuation of his illustrated serial on 
electricity meters the Mordey-Fricker meter is described. It is 
essentially a balance wheel clock, the escapement being affected by 
the current to be metered in such a manner as to cause the clock 
to work at a speed proportional to the current. The meter is, there- 
fore, an ampere-hour meter.—Lond. Elec., June 9. 

Measuring Magnetic Field Strength—PascHen.—A description 
of a method of measuring magnetic field strength together with a 
mathematical theory of the method. By means of a differential 
method the field to be measured is compared with a magnetic field 
in the interior of a coil fed with a known current.—Phys. Zeit., 
June 15. 

Variation of Capacity with Temperature —Terry.—An abstract of 
an American Physical Society paper giving the results of measure- 
ments in which the author determined the temperature coefficient of 
each part of a subdivided condenser working between 16 and 35° C.— 
Phys. Review, June. 


‘TELEGRAPHY, TELEPHONY AND SIGNALS. 


Wireless Telephony.—Mos.er.—An article illustrated by diagrams 
describing some observations which he has made in experiments on 
wireless telephony. The simplest arrangement of the sending station 
is shown in Fig. 5, where B is a battery of about 25 volts, M a micro- 
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FIGS. 5 AND 6.—WIRELESS TELEGRAPHY. 


phone, and J an induction coil, one secondary pole of which is con- 
nected to earth at E. At the receiving station is used a telephone, 
one terminal of which is connected to earth while the other terminal 
is free. However, in the experiments of the author the telephone 
had a metal box which was touched with the hand by the hearer. 
The use of an antenna at the receiving station does not improve 
transmission. For good transmission it is preferable to connect 
on the transmitting station the free secondary pole of the induction 
coil with an insulated suspended coil, S, containing copper wire of 
about 2.5 km. length. If both poles of the induction coil, J, are 


earthed the transmission of sounds is very greatly weakened. On 
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the other hand, if at the receiving station both poles of the telephone 
are earthed, good sound transmission is obtained only under certain 
conditions, as indicated in Fig. 6, where A is the earth plate of the 
induction coil of the transmitting station, while C DE are earthed 
plates of the receiving station, F being the telephone and E a switch 
by which either plates C or D may be connected to F. No sound 1s 
received when B and C are connected to F, while the transmission 
of sound is good when B and D are connected to F. The author 
explains this by assuming that periodic electrifications of the surface 
of the earth are propagated from the earth plate A of the trans- 
mitter. This propagation takes place in circles around A. To get 
good transmission it is necessary to connect the telephone, F, with 
two points of different potential. This is the case if A BD are in 
one straight line. On the other hand, if B and C are about equally 
distant from A, they have about the same potential, and no sound 
is heard in the receiver, E. If only one pole of the telephone, F, 
is earthed, a second earth connection is produced through the metal 
box of the telephone to the body of the observer; in the experiments 
he was then standing on a place like D in Fig. 6. Sound may be 
transmitted over several kilometers, especially over water, if in- 
duction coils with a very high transformation ratio and a micro- 
phone which can stand strong currents are used. For wireless 
telephony over greater distances, however, it is necessary to use 
ether waves.—Elek. Zeit., May 25. 

Wireless Telegraph Measurements——DUDELL AND TAYLOR.—A con- 
tinuation of their British Institution paper. In the present install- 
ment are described results of tests in which the height of the re- 
ceiving air wire was varied; in other tests the resistance of the 
measuring instruments was varied. The authors then discuss the 
voltage produced at the coherer terminals and the energy of the 
oscillations in the radiating system of the transmitter. Finally 
there are described tests in which the distances between the trans- 
mitter and the receiver were varied. The results are given in dia- 
grams and tables. The paper is to be concluded.—Lond. Elec., 
June 9. 





Fire Alarm.—A description, with an account of tests, of the 
“Autopyrophone” system of automatic fire alarm.—Lond. Elec., May 


26. 
MISCELLANEOUS, 


Conversazione.—An account of a Conversazione of the Royal So- 
ciety. Sir Oliver Lodge lectured on the use of electric valves for 
the production of high-tension continuous current. The kind of 
electric valve used by him is a vacuum tube with a mercury elec- 
‘rode resembling a Cooper-Hewitt lamp. Another application of 
the electric valve was shown by Fleming. The valve used by Flem- 
ing consisted of a bulb enclosing a carbon filament made like an 
incandescent lamp. The filament was surrounded by a metal 
cylinder, and the bulb was highly exhausted. It is well known that, 
in such an apparatus, when the fllament is incandescent, negative 
electricity can move through the vacuum from the hot filament to 
the cylinder, but not in the reverse direction. Fleming has used 
this device to separate out the two opposite currents in an electric 
oscillation. It was used with a dead-beat galvanometer as a re- 
ceiver in wireless telegraphy, showing a large deflection to one side, 
due to the electric waves. The valve replaces the coherer and signals 
are given by long and short deflections of the galvanometer. Flem- 
ing also exhibited an apparatus for measuring the length of the 
electric waves used in wireless telegraphy. Sir William Crookes 
exhibited specimens illustrating the action of light and radium upon 
glass. The radium appears to act on glass containing manganese in 
the same way as light; 7. e., both produce discoloration, but the 
radium produces as much effect in seconds as light does in years. 
Beilby illustrated the phosphorescence caused by the beta-rays of 
radium. Isenthal & Co. exhibited a resonance induction coil and 
high-potential apparatus. Sir William Ramsay showed the action of 
actinium emanation on a sensitive screen. Hutton exhibited some 
new models of laboratory electric furnaces——Lond. Elec. Rev., 
June 2. 

Manufacturing Plant.—An illustrated description of the new works 
at Gateshead of Ernest Scott & Mountain, manufacturers of elec- 
trical machinery especially for mining purposes.—Lond. Elec. Rev., 
May 26. 

Titanium.—Go.LpscH Mipt.—The conclusion of his article on vana- 
dium and titanium. In the present installment the author deals with 
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Electro- 





the effect of an addition of titanium to cast iron or steel. 
chem. and Met. Ind., June. 
Rontgen Congress.——An account of the papers presented at the 


first International Réntgen Congress recently held in Berlin.—Phys. 
Zeit., June 1. 





BOOK REVIEWS. 


EXPERIMENTAL ELEKTRIZITATSLEHRE. 
Electricity.) By H. Starke. 
422 pages, 275 illustrations. 

The textbook here considered deals with electricity and electrical 
apparatus from a somewhat novel standpoint, namely, that of the 
physical experimentalist. The experimental side of the subject is 
developed with the aid of excellent illustrations and clear description. 

The first two chapters deal with fundamental electromagnetic units 
and conceptions. The second division treats of electrostatics. The 
third considers magnetism. The fourth entertains electromagnetic 
definitions and laws. The remaining chapters deal respectively with 
electric measurements, electromagnetic induction, magnetic measure- 
ments, dynamoelectric machinery, alternating currents, electric oscil- 
lations, electric conduction in gases and thermoelectricity. 

The book is well up-to-date and original in many ways. The illus- 
trations of electrical measuring apparatus are particularly clear. 

The treatise is to be recommended to electrical students of physics 
and electrical engineering who have some knowledge of mathematics. 


Lessons in 


Cloth, 


(Experimental 
Leipzig: B. G. Teubner. 





TELEGRAPHIE UND TELEPHONIE OHNE Drant. (Wireless Teleg- 
raphy.) By Otto Jentsch. Berlin: Julius Springer. 211 pages, 
156 illustrations. Price, 5 marks. 

This is a descriptive text-book on the elements of wireless tel- 
egraphy. A short account is given of the historical development of 
the subject, including wireless telegraphy by visual signals, by earth 
conduction, by magnetic induction and by static induction. The 
bulk of the treatise is, however, devoted to Hertzian wave telegraphy. 
The apparatus and systems used are clearly described with the aid 
of abundant illustrations. There is practically no mathematical dis- 
cussion, the treatment being qualitative throughout, with the ex- 
ception of a few well-known formulas. The principal systems de- 
scribed are those of Marconi, Slaby-Arco, 
Muirhead, Fessenden, Forest and Artom. 

The concluding chapter deals with wireless telephony. The book 
commends itself to students of the art of wireless telegraphy as 
practiced hitherto in Germany. The account of German work in 
this direction is both full and up to the date of publication. 


3raun-Siemens, Lodge- 





RESISTANCE, INDUCTANCE ET CAPACITE. By J. Rodet. Paris: 
Gauthier-Villars. 257 pages, 76 illustrations. Price, 7 francs. 

This book is divided into three chapters, one on resistance, one on 
inductance and one on capacity. The author has compiled a large 
amount of tabular information concerning resistances and resistivi- 
ties, and has drawn them up in revised form. They are thoroughly 
up to date. The volume will, therefore, be useful to engineers as a 
resumé of such information. 

The chapter on inductance is more theoretical in its treatment. 
It contains a good mathematical exposition of the subject from the 
engineering point of view. The formulae are developed of circuit 
inductances, both in absolute units and in henrys per unit length. 
Modern terminology is adhered to. The gauss and maxwell are 
fully employed as working units. 

The chapter on capacity receives a treatment similar to that on 
inductance. The formulae for circuit capacities are developed in 
terms of the absolute unit and also of the farad per unit of length. 

The book is to be recommended for the use of students in electri- 
cal engineering. The mathematical style is clear and well illus- 
trated by numerical examples. The book would be considerably en- 
hanced in value if an index of subjects discussed were appended. 





ELEKTROTECHNISCHER FABRIKEN. By Dr. F. Niethammer. Stuttgart: 
Ferdinand Enke. 364 pages, 378 illustrations. Price, 9 marks. 
This is Volume II of the “Handbuch der Electrotechnischen 
Praxis,” edited by Arthur Wilke. This subject, “Arrangement and 
management of electrotechnical factories,” is treated extensively in 
a space of 36 pages and is profusely illustrated by means of 378 
figures. To cover this vast subject efficiently, as has been done, 











ELECTRICAL WORLD anp ENGINEER. 71 


requires an intimate knowledge of all the manifold branches which 
make up an electrical establishment. Dr. Niethammer’s wide ex- 
perience fits him particularly for the task he has set himself. He 
divides the subject in the following manner: (1) Superstructure of 
an electric factory; (2) factory location; (3) factory arrangements 
and specific shops; (4) commercial side of factory organization; (5) 
prices and wages. 

In the first section the fundamental financial condition and the 
commercial subdivisions are enumerated and explained, as also the 
successive stages which an order undergoes, which has been received 
by the factory until the apparatus is ready for shipment. This is 
followed by many plan and elevation views of factories, shops, foun- 
dries, etc., of well-known American and European factories. In 
this connection he enumerates the many essential points, which 
should be considered before finally deciding on a site for a factory; 
the desirability of having the commercial department as near the 
factory as possible; the factory near the labor market and shipping 
centers are discussed, and shipping facilities and handling of raw 
and finished products within the factory are illustrated. 

In 37 distinct divisions the separate shops and their organizations 
are described and many points mentioned of practical value. The 
erecting shops of some of the best-known engineering firms are de- 
scribed and provisions for economical handling of heavy parts of 
machinery. The stamping, punching and annealing departments, 
tool shop and department and foundries come in for detailed descrip- 
tion, as also drafting room, pattern shop, etc. Considerable, space 
is given to special and improved turning, planing and milling tools 
as used by the largest firms. The description is not restricted to the 
enumeration of such devices, but clearly describes their uses and 
advantages. The winding department is given in all its details, 
showing the variety of work done by hand or machinery, such as 
winding and taping of coils for all purposes, baking, testing, etc. 
Commutator construction and various means for their building up 
are shown and described. The author here leaves the practical part 
of factory production and devotes the last two sections to a minute 
and carefully detailed description of the business end of factory 
work and organization. The card index and its various time-saving 
uses are illustrated, time, cost, order and shipping cards used by 
different makers are reproduced, also those used in the factory for 
obtaining material from store etc. The determination of 
cost price of an article is carried out in every detail by enumerating 
the cost of material and labor of each department which contributes 
parts to the completed machine. The drafting department and its 
relation to different departments as well as its own organization is 
well presented. The last section deals with the determination of 
prices and wages and contains views which every engineer and man- 
ager of experience will readily endorse and which deserve the widest 
circulation, as they insure success. The only weak point found is 
the absence of a system of marking natterns, dies, drawings and cast- 
ings which is adaptable to an expanding business or one that branches 
out into other departments. The book is of considerable value to 
managers, superintendents and department heads of factories who 
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desire to be up-to-date. 





Direct-Current-Engine-Driven Generator. 





A line of direct-current, engine-type generators embodying the 
latest improvements and designed with especial attention to acces- 
sibility, performance and low running temperature, is being manu- 
factured by the Westinghouse Electric & Manufacturing Company. 
The arrangement of brush holder rings and commutator, the posi- 
tion of equalizer rings, the use of retaining wedges in the armature 
slots, the arrangement of series field coil connections, removable pole 
pieces and brush holder shifting device contribute to the best per- 
formance and the utmost simplicity in operation. 

The stationary part of these generators is a circular yoke of cast 
iron carrying inwardly projecting poles on which are placed the field 
windings. For capacities from 25 kw up to and including 125 kw ‘he 
standard construction is a vertically split frame, while for larger 
sizes the horizontal division is regularly built. Machines below 25 
kw have solid frames. Generators of any size can be built with 
either the vertical or horizontal division if circumstances require it. 
The pole pieces are built up of laminations of soft steel, carefully 
annealed and riveted together under pressure, and held in place by 
bolts which pass through the yoke and are fastened by lock washers 
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on the outside. The bolted-in construction allows the removal of 
any one of the field coils with its pole without disturbing any other 
part of the machine. Spreading pole tips serve the double purpose 
of giving an excellent commutating field under the pole tips and of 
furnishing a support for the field coils. 

The shunt and series coils are separately wound, with an air space 





FIG. I.—DIRECT-CURRENT, ENGINE-DRIVEN GENERATOR. 


provided between them. The series coils are made of forged copper 
conductors of rectangular section and the shunt coils are machine 
wound. These generators are usually over-compounded for an in- 
crease in potential of about 10 per cent at the terminals from no load 
to full load, but may be adjusted for lower percentage of com- 
pounding by means of a shunt to the series coils, or they may be 
designed for a higher percentage as may be required for special cases. 

The armature core consists of sheet steel stampings, built up on a 
spider which also carries the commutator. The armature may be 
drawn from the shaft if necessary without disturbing the commu- 
tator or windings. Liberal provisions for ventilation are provided, 
as air spaces are placed at short intervals, and extra spaces are pro- 





FIG. 2.—COMMUTATOR END OF GENERATOR, 


vided between the outer laminations and the end plates. The coils 
are machine formed and are perfectly interchangeable. By placing 
fibre wedges in V-shaped grooves near the top of the slots the coils 
are held in place without the use of band wires. The commutators 
are constructed of hard-drawn copper of the highest conductivity, 
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and carefully insulated so that a smooth wearing surface is secured 
with an entire absence of sparking. 

The brush holder mechanism is carried by brackets mounted on a 
rocker ring concentric with and carried on a machined seat on the 
front end of the field frame. No part of the supporting ring pro- 
jects over the commutator face, thus leaving the brush holders and 





FIG, 3.—COM MUTATOR. 


commutator entirely clear of obstructions and readily accessible at 
any point. Every machine is so arranged that the rocker ring shift- 
ing device may be placed on either side. The transmission of cur- 
rent through the springs, and the consequent heating and variation 
in pressure are eliminated by copper shunts connected directly from 
a clamp on each brush to the solid part of the holder. Ample means 





FIG. 4.—BRUSHES. 


are provided for adjustment as the commutator wears, and for 
changing the spring tension on the brushes. 

A very important feature in connection with these generators is 
that all brushes of the same polarity are maintained at the same 
potential. Much trouble has frequently been experienced in the 
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operation of large multipolar direct-current machines with parallel 
wound armatures, owing to the difficulty of securing the same mag- 
netic strength in all the poles. Sometimes the potential generated 
in the conductors under one pole exceeds or is less than that gen- 
erated in conductors similarly situated under another pole of the 
same polarity, the result being a difference of potential between 
brushes of similar polarity. Troubles caused by currents flowing 
from one brush to another or from one section of the armature 
winding to another, attended by annoying and wasteful heating of 
the conductors and sparking at the brushes, are eliminated by the 
following method of balancing: In the larger machines with parallel 
armature windings the points in the armature winding which ard 
normally of equal potential are connected by leads through which 
currents may pass from one section to others with which it is con- 
nected in parallel. These currents are alternating in character and 
lead or lag with reference to their respective e.m.f’s, and thus mag- 
netize or demagnetize the field magnets so as to produce automati- 
cally the necessary balance between them. The same troubles would 
result from the decentralization of the armature in a multiple wind- 
ing, but are avoided by the system of balancing. 

With the balanced magnetic circuits any heavy magnetic pull on 
one side of the armature due to wear of the bearings is prevented. 
The pull which may be exerted by one side of the field on a large 
armature, even if out of center by a small fraction of an inch, 
may become as high as several tons if this method of balancing is 
not used. Such an increased pull on the armature would result in 
the heating and rapid wearing of the bearings. By the above method 
of balancing the induction under all poles is maintained practically 
the same, causing the magnetic pull to be equal at all poles and pre- 
venting an unbalanced pull. 


_ 





Double Trolleys in Cuba. 





The Havana Central Railway Company, of Havana, Cuba, has 
placed orders with the foreign department of the General Electric 
Company for complete electrical equipment of a network of inter- 
urban electric railway lines radiating from Havana and covering 
an extensive territory inland. The system will consist of a central 
power house in Havana, and eight outside sub-stations, together with 
line material for about 125 miles of trackage, and rolling stock for 
passenger and freight service over the entire system. 

The power house in Havana will furnish 5,000 kw of 19,000 voit, 
25-cycle, three-phase current generated by two 2,000-kw generators 
and 1,000-kw Curtis steam turbine generators at 2,200 volts and 
stepped up through air-blast transformers to the line voltage. The 
transmission lines will parallel the various lines of the railway to the 
sub-stations, where step-down transformers supply low voltage to 
rotary converters furnishing 600 volts direct current to trolley lines 
and feeders. 

From Havana one branch will run southeast to Rosario, a distance 
of about 40 miles. Sub-stations will be located at Cuatro Caminos, 
Lomas de Candela and Providencia. A second line will run from 
Havana 17 miles south to Bejucal, with a sub-station on the line 
at Santiago de las Vegas. A third line running southwest from 
Havana to Mariel will have a length of 37 miles and branch lines 
running north and south to El Carmelo, Santiago de las Vegas and 
Tuira de Melena, amounting to about 30 miles in addition. Sub- 
stations on the line to Mariel will be placed at Marianao, Hoyo 
Colorado and Tuanajay and at San Antonio Melena. 

The rolling stock for passenger service will consist of twenty-four 
30-ton cars, seating 50 passengers and equipped with four motors 
geared for a maximum speed of 40 miles per hour. The freight 
service will be handled by ten 40-ton locomotives equipped with 
four motors geared for a speed of 17 miles per hour when hauling a 
300-ton train. 

The entire system will have double overhead trolleys both in Havana 
and on the interurban lines. The high-potential transmission lines 
will be designed for a future potential of 30,000 volts to provide 
for extensions. The transformers in the Havana power house and 
in the sub-stations are also suitable for use on the increased po- 
tential. 

It is expected that the entire system will be in operation inside 
of 18 months, and that portions of it will be giving service before 
that time. 
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Electric Power on the! Mesaoa Range. 





A special correspondent of the Jron Age at Duluth, Minn., makes 
the following note of interest to electrical engineers: An effort is to 
be made at once to supplant steam by electricity at the mines of 
the Mesaba range. The Great Northern Power Company, whose 
large plant near this city is well under way, and which should have 
its wheels in motion in less than a year, is now investigating the 
matter and has its general manager working out the plans. There is 
a great field for the use of electrical power on the Mesaba. Between 
Hibbing and Sparta, a distance of about 36 miles measured along 
the line of the ore bearing formation, there are 52 operating shafts 
and more heavy steam shovels. Many of these shafts are pumping 
heavily and steadily, several of them up to 1,200 to 1,500 gallons 
a minute. None of these operations is more than 55 miles from 
the company’s power station at Duluth, measuring in a direct line. 
At Buhl a very heavy electric stripping installation is going in, to be 
operated late this fall or early next year, and if this is as successful 
as is expected by the owners and engineers it is sure to be followed 
by others of a similar character and the field of stripping will be ex- 
tended to greater depths of overburden. East of Sparta, on the same 
range, and fully as well located for taking power from these works, 
are eight or nine shafts now in commission, several of them heavy 
pumpers, and west of Hibbing there are now five and a number more 
planned for immediate development. On this western part of the 
range, too, will be a considerable power for concentrators and surface 
pumping. At Soudan and Ely, Vermilion range, are ten deep shafts, 
some of them down to 1,000 feet, and all big producers. These are 
farther from the source of power than any of the Mesaba properties, 
but not too far for economical distribution. While it is by no means 
impossible that electricity shall be substituted for steam in the mov- 
able steam shovel, it is not probable that efforts in this direction 
will be as urgent as to replace steam engines by motors at shafts and 
in pumps. 

There is just now on all ranges and in the copper region of Lake 
Superior a very considerable increase of interest in electrical mine 
power, and at several points important installations are in progress 
or are soon to begin. At the sixty-first level of the Quincy mine, No. 
7 shaft, the ground has been very troublesome and has had a ten- 
dency to come together, which has bothered the management for 
some time. There a development interesting to both miner and en- 
gineer will probably take place. 


The New Metallized Carbon Filament Lamp. 








In our issue of June 24 was printed the Institute paper of Mr. 
John W. Howell on the new “metallized” carbon filament lamp of the 
General Electric Company, that paper treating the subject from the 
technical point of view. The sequel has been the commercial an- 
nouncement of a new line of high candle-power incandescent lamps, 
at 2.5 watts per candle. measured by present standards of horizontal 





FIGS I AND 2.—METALLIZED CARBON FILAMENT LAMP. 


candle-power reading, and with a life equal to the present standard 
3.1 watts-per-candle lamp. The actual gain is 20 per cent greaten 
efficiency than is at present obtained from the highest efficiency in- 
candescent lamps, on a basis of equal life. 

The General Electric Company is developing these lamps first 
in the high candle-power sizes, in units of 50-cp (horizontal cp rat- 
ing) and higher, to meet the demand for large lighting units, sup- 
plementing its Meridian lamps in the field of general illumination 
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between the arc and the ordinary incandescent lamp. Appreciating 
the large gain in lighting efficiency that may be secured by the use of 
properly designed reflectors, the company has designed a special 
line of Holophane Pagoda reflectors for use with the new high 
candle-power units. These reflectors are of the well known Holo- 
phane design, of prismatic glass, and when used with the lamps 
form a brilliant and highly efficient lighting combination of at- 
tractive appearance. 

Two forms of reflectors are provided, the distributing, or “D” 
form, shown in Fig. 1, giving a lighting distribution similar to that 
from the Meridian lamp, as may be seen in the diagram Fig. 3. 
This is the form of reflector for general use. The other form of 
reflector is known as the concentrated, or “C” form, shown in Fig. 





FIG. 3.—DISTRIBUTION CURVES. 


3, giving a concentrated distribution beneath the damp, as outlined 
in diagram Fig. 4. This form of reflector is suitable for use in long, 
narrow rooms with high ceilings, such as hallways, in window 
lighting, or wherever a concentration of light is desirable. 

The lamps are at present supplied in three sizes as described in 
the following table: 


TABLE oF SIZES AND VALUES. 


Type Total watts Distributed candle-power in Concentrated candle-power in 

No. per lamp. downward direction with in. downward direction with 
“D” form of reflector. “C” form of reflector. 

3 125 70 (See Curve D-1, Fig. 3) 120 (See Curve C-1, Fig. 4) 

4 187% 105 (See Curve D-2, Fig. 3) 180 (See Curve C-2, Fig. 4) 

5 250 140 (See Curve D-3, Fig. 3) 240 (See Curve C-3, Fig. 4) 


The appearance of the lamp is enhanced by having the bulbs frosted 
to within a short distance of the base. The lamps have larger 








FIG. 4.—-DISTRIBUTION CURVES. 


bulbs than are at present used with standard lamps of similar candle- 
power, and the life of the lamps is equal to that of the present 
standard 3.1 watts per candle lamps; that is, about 500 hours useful 
life, or 700 hours average life. 

The prices of the lamps and shades are low, so that the investment 
cost is small; these lamps can be used, therefore, to marked ad- 
vantage for general illumination in place of more expensive types 
of apparatus. A new form of shadeholder has been devised by 
which the shades can be readily attached to, or detached from, 
the sockets. 
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Electric Switch for Railways. 


Messrs. B. Hughes and H. Young, of Montreal, are the patentees 
of an electric switch for railways, the design and development of 
which is in the hands of Albert E. Small, mechanical engineer, Mon- 
treal. It is essentially similar to a compass with electric contacts 
mounted on the same center piece as the needle. The needle and con- 
tacts are magnetically held in the neutral position and the swinging 
to“either side controlled by two pole pieces at right angles to the nor- 
mal position. The switch can be applied to any use requiring the 
control of electric currents without actual contact between operator 
and switch being required, such asa block system on railroads, or 
the operation of track switches on electric railways. 

The switch, as at present developed, is arranged for the operation 
of track switches on electric railways, the operation being under the 
complete control of the motorman, and does not require the car to 
be slowed down or the motorman even to see the switch. It does 
not require any alteration to the roadbed, such as insulated rails, 
etc., and is proof against damage due to hard usage, climate, frost 
or wet. 

In its application the electric switch is buried beneath the roadbed 
at a convenient distance away from track switch, the outside or con- 
trolling pole pieces being carried up to the surface of the road. The 
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AUTOMATIC TRACK SWITCHES. 


Magnetic Switch’ 


leads from the switch are taken to two solenoid magnets which are 
in an oil-filled case beside track switch. On the car there is a pilot 
magnet attached to the truck in such a position that its poles will 
pass over the pole pieces of the electric switch buried beneath the 
road bed, at the same time clearing them by at least four inches. 
The operation is as follows: 

On approaching the track switch the motorman sets the handle 
of the pilot switch in his cab in the direction he wishes to go. This 
controls the polarity of the pilot magnet on the truck, which in turn 
magnetically affects the pole pieces in the roadbed and thus causes 
the electric switch arm to swing over in the desired direction and 
close the circuit of the solenoid at the track switch, which in turn 
pulls the switch tongue in proper direction. 

The attachment to the switch tongue is of such design that it re- 
quires very little alteration to the switch bed 7nd leaves the tongue 
ntirely free so that it can also be <> oved, if desired, with the ordi- 
nary switch iron. There is also an alternative arrangement by which 
the switch will be brought into action by means of a locomotive or 
similar iron or steel mechanism passing over it. It is stated that the 
arrangement will work equally well in all weathers. 


oe 


New Allis-Chalmers Shops. 





The Allis-Chalmers Company has begun the great extensions to 
its already large works at West Allis, Milwaukee. It has awarded 
to James Stewart & Company, of Pittsburg, the contract to act as 
supervising engineers and managers of construction for the entire 
undertaking. The American Bridge Company, of New York, has 
secured the contract for the structural steel, erected in place, for 
three of the new buildings, a contract which calls for approximately 
6,800 tons of steel. The Riter-Conley Mfg. Co., of Pittsburg, has 
been awarded the contract for the structural steel, erected in place, 
for the foundry and pattern storage buildings and erecting shops, 
comprising approximately 4,000 tons of steel. All the structural steel 
for the new Allis-Chalmers works is to be delivered and erected 
within twenty-three weeks from the date of the signing of the 
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contract. The company expects to occupy its new works by or before 
next March. 

Some idéa of the size of the work when extended will be afforded 
by the fact that the company’s present floor space at West Allis 
has a total area of 652,000 sq. ft., and with the new extensions upon 
which work is now in progress will add 861,000 sq. ft., or more than 
double the present capacity, making the total capacity at the West 
Allis works 1,513,000 sq. ft. of floor space. The plant will be capable 
of affording employment for 11,000 persons. Thus, in addition to the 
capacity of the other works of the company in Milwaukee, Chicago, 
Cincinnati and Scranton, it will bring up the total number employed 
to the aggregate of 18,000 persons. 


Chain Blocks. 








The accompanying illustration shows an exhibit which attracted 
considerable attention at the recent Railway Appliance Exhibition in 
Washington, D. C. There were arranged in an effective manner, as 





CHAIN BLOCK EXHIBIT. 


shown, triplex, duplex and differential chain blocks, as made by the 
Yale & Towne Manufacturing Company, 9 Murray Street, New 
York. These blocks are a standard appliance in machine shops, 
storehouses, round houses and for general lifting work on the lead- 
ing railways. 





Increasing Boiler Capacity. 


The B. F. Sturtevant Co. in its “Treatise on Mechanical Draft,” 
points out that, independently of the greater economy and higher 
rates of combustion, mechanical draft stands as the only means by 
which the increased rate can be economically obtained. Coinciden- 
tally the boiler capacity must of necessity be greater, provided the grate 
area is maintained. The expense or inconvenience of a chimney, to 
obtain rates above 20 or 25 pounds per square foot per hour, becomes 
so great as to practically preclude an increase. As observed by A. J. 
Durston, “As long as draft was dependent upon a funnel for its 
production, a much greater combustion than 25 pounds of coal per 
square foot of grate was rarely achieved; with artificial draft, on the 
other hand, the rate of combustion may be accelerated to any amount, 
and as a boiler’s capability of transmitting heat without injury to it- 
self is simply a matter of degree, experience has been necessary to de- 
termine the rates of combustion that can with safety be employed 


with diffrent types of boilers.” When it is considered that in boilers 


of marine type the combustion rate resulting from the employment of 
mechanical draft is now carried as high as 40 to 50 pounds, that in 
torpedo boat and similar service a rate of 70 to 80 pounds is fre- 
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quent, and in locomotive practice as high as 120 pounds is not at all 
unusual, the possibilities of increased rates of combustion with me- 
chanical draft are evident. 


—_——— $$$ 2 


Tachometers. 





The accompanying illustration shows three types of tachometers 
recently added to the long line of this apparatus manufactured by the 
Schaeffer & Budenberg Manufacturing Company, Brooklyn, N. Y. 

lig. 1 combined registering tachometer and engine 
counter, arranged to give a written record of the variations of speed 
of any machine; a separate pointer indicates the actual running 
speeds at all times, and the engine counter shows the revolutions. 
The clockwork is ordinarily arranged to make one revolution of the 


shows a 


diagram paper in 12 or 24 hours, but may be arranged for one revo- 
lution in seven days. This combination is specially designed for 
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FIGS. I AND 2.—TACHOMETERS. 

large high-class engines, etc., and is an ornament to any engine when 

placed on a pillar beside the engine or between a pair of engines. 
Fig. 3 represents a new form of tachometer which has been de- 

signed for direct attachment to the of the shaft of high- 

speed engines, dynamos, turbines, etc. Where the speed is very 

high, the tachometer is fitted with a noiseless gear, and when re- 
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FIG. 3.—TACHOMETER. 
quired for impact steam turbines or other exceptionally high-speed 
*ngines, a reducing gear may be fitted. 
Fig. 2 modified form 
fitted with bevel gearing and rubber-shod contact wheels, so that 
when held against a rim or wheel, or the surface of any article run- 
ning in a lathe, it will indicate directly the speed in feet per minute. 
The total graduation may be 200, 300, 400 or 500 feet per minute. 


represents a of hand tachometer. It is 
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Industrial and Commercial News 








Commercial intelligence. 





THE WEEK IN TRADE.—Considering the fact that general 
trade is in what is termed midsummer dullness, business was quite 
active during the week, although conservative, and values were well 
maintained in nearly every department. The feature of the week 
was the usual end of the season offerings by the leading local job- 
bers. Out-of-town buyers have been in attendance on the sales, 
and there has been considerable business done. There is still 
scarcity of spot goods, the mills being well sold up, and it is ex- 
pected that this will make a higher market later on. Optimism as 
to the fall trade outlook is the main subject of notice, but it is to 
be noted that good reorders for summer fabrics are still active at 
some leading markets. Relatively the best reports come from the 
Central West and Southwest; the South seems quite generally to 
hold the improvement reported last week, confidence has increased 
in the Pacific coast reports, and the only important subject of com- 
plaint is that the weather has been too wet or too cool in portions 
of the corn and wheat belts to allow of the best crop development 
and harvesting. Textile manufacturing conditions are most satis- 
factory. Primary markets for cotton goods are strengthened by 
the sensational rise in the raw material and purchasers are less re- 
luctant to provide for remote requirements, although business of 
this nature is still far below what might be expected. Efforts to 
secure immediate delivery comprise the major part of daily in- 
quiries, and an enormous volume of business would be consummated 
if the mills were able to fill spot orders. Among the industries it 
might be noted that building and general construction is going 
forward as never before in the country’s history. Manufacturers 
of machinery and tools are actively employed, the output of hard- 
ware is heavy, and the sentiment as to the iron and steel trade is 
rather more favorable. Crude iron is quiet, but finished products 
are moving well; rails are selling steadily, and structural material 
is being called for largely. A heavy conversion order for steel 
billets has given a stimulus to the trade. Pipe mills are pushed 
with orders, which is a reflection of the heavy movement going on 
in extending gas and waterpipe construction. The country’s six 
months’ output of pig iron will run little short of 11,000,000 tons, a 
gain of 33 per cent on 1904 and 12.3 per cent on 1903. Anthracite 
coal production for six months aggregates about 30,372,000 tons, a 
total exceeding last year by 3.5 per cent, and only 4.7 per cent less 
than 1903. Railway gross earnings for the half year will probably 
show a gain of 6.5 per cent over 1904, and likewise will surpass any 
preceding year. Copper prices are well maintained at 15c. for Lake 
and electrolytic and 1434c. for casting stock. The business failures 
during the week ending June 29, as reported by Bradstreet’s, were 
186, against 157 the week previous, and 204 in the corresponding 
week last year. 

THE STROMBERG-CARLSON TELEPHONE MANUFAC- 
TURING COMPANY, Rochester, N. Y., reports having closed a 
contract with the Kinloch Telephone Company, St. Louis, Mo., for 
a new central energy lamp line multiple switchboard of 17,000 lines 
capacity for its main exchange. The contract calls for an “A” 
board consisting of thirty-seven sections, a “B” board consisting 
of ten sections, three monitor sections of two operators’ positions 
each, one observation desk of four positions, one combination man- 
ager and assistant manager’s desk, one combination chief and as- 
sistant chief operator’s desk, one two-position wire chief’s desk. 
The main switchboard is to be equipped for the present with 12,500 
lines, thus making it the largest original installation ever made in 
the independent field. The Stromberg Company, as might naturally 
be expected, is very much pleased in having secured this contract 
because of its size. One of its branch exchanges was installed 
just before the opening of the St. Louis Exposition, and 
it is a well-known fact that the manufacturer gave an unusual 
amount of attention to this installation in order that it might be ex- 
hibited as a model central energy exchange to those visitors at the 
fair interested in telephone equipment. The Kinloch Telephone Com- 
pany has been well known in the independent telephone field, as 
the first company to install a large multiple switchboard. The type 
re board installed was the Kellogg four-division multiple switch- 

oard. 


_ THE MECHANICAL PLANT OF SIMMONS COLLEGE.—An 
interesting mechanical plant was recently placed in service in Bos- 
ton by the opening of the new building of Simmons College. The 
mechanical plant takes care of the heating, ventilating, lighting and 
power supply required by the college and is located in the base- 
ment The air is drawn into the building by two direct-connected 


g-ft. Sturtevant fans, chain-driven from a 10 x 10 in, center-crank 
engine at 260 r.p.m. The heating and ventilating ducts are of gal- 
vanized iron, with the exception of the discharge from the chemical 
department. Tile ducts are used in the flues of this department, 
the attic joints being made of 1-in. slate screwed with cemented 
joints, on account of the effect of acid fumes upon metal ducts. 
The chemical laboratories are vented by a 42-in. exhaust fan driven 
by a I-hp, 110-volt motor, and by a 30-in. fan propelled by a %- 
hp motor. A 2-hp motor drives a 60-in. Sturtevant fan in the tower 
which vents the toilet rooms. The science lecture room table is 
fitted with a grating through which fumes are exMausted into a 
duct and drawn away by a fan, so that the most trying experiments 
with chlorine and other penetrating gases can be carried on with 
little discomfort. The fans were all installed by the B. F. Sturte- 
vant Co., of Boston. 

BELL TELEPHONE OUTPUT IN MAY.—The American Tele- 
phone & Telegraph Company’s instrument statement for the month 
ended May 31 follows: 








1905. 1904. 1903. 
TT ee rT ee errr ee rere eee ere ee 168,764 103,897 96,963 
RS errr cree res Teer 53,212 51,721 32,297 
EIST ES Oe LET CELE E TE 115,552 52,176 64,666 
Since December 31: 
Gross Output ..acccccccecsccccssccccvvers 777,065 508,372 1,020,941 
NEI, gig vc. 004.004.509.446 40600000 gee xda0 231,115 203,046 441,013 
Net output ...cceeeccceecreseeecscceces 545,950 305,326 579,928 
Tee Se hk bs <a decscasesarcaveess 5,026,514 4,084,843 3,739,248 


The statement for May falls only a trifle short of the record- 
breaking figures of the preceding months. The total number of 
instruments outstanding is for the first time brought above the 
5,000,000 mark, the actual numbers being 5,026,514. It was just a 
year ago, or in May, 1904, that the total number exceeded 4,000,000, 
so that there has been a gain in the last twelve months of no less 
than 1,000,000 instruments. The gross output for April was 174,207 
instruments. 

LIGHTING EQUIPMENT WANTED.—Bids will be received 
until July 12 by the Home Light, Heat & Power Company, of Pitts- 
burg, Kan., for furnishing machinery and apparatus for its new 
light and power station as follows: One 375 to 400-hp gas engine, 
direct-connected; one 225 to 250-hp gas engine, direct-connected ; 
one 250-kw, three-phase, 2,300-volt, 60-cycle generator, direct-con- 
nected to above gas engine; one 150-kw, three-phase, 2,300-volt, 60- 
cycle generator, direct-connected to above gas engine; 100 to I50- 
light, three-phase, series arc lamp transformer and regulator; marble 
switchboard, station wiring, etc.; 100 6.6 amp. series enclosed arc 
lamps; three 600-light commercial lighting transformers in large 
sizes; one second-hand belted 125-kw, three-phase, 2,300-volt, 60- 
cycle generator with instruments. Owen Ford, Security Building, 
St. Louis, Mo., is the engineer. 

TELEPHONY IN SOUTH DAKOTA.—The reports which 
have been filed in the office of the State Auditor of South Dakota 
show that 157 telephone companies have reported for this year. This 
is an increase of more than 50 per cent in the last year. This ap- 
plies only to new companies which were completed and in operation 
prior to the first of May, fifty-four companies having been placed 
on the list in addition to those of a year ago. Since that time 
numerous companies have been incorporated. 

EQUIPMENT WANTED.—The San Luis Obispo Gas & Elec- 
tric Company, San Luis Obispo, Cal., is in the market for equip- 
ment for its new electric station. The specifications call for three 
125-hp, dry-back Scotch boilers; two compound automatic belted 
engines and one 100-kw single-phase, 60-cycle generator. This gen- 
erator and another 100-kw single-phase generator, now in opera- 
tion, will be belted to the engines when the new station is com- 
pleted. 

VENTURA ELECTRIC PLANT.—The Ventura Water, Light & 
Power Company, of Ventura, Cal., James Barker, manager, has 
specifications out for equipment for a steam-driven electric plant. 
Two alternating current belted generators are called for of 75 kilo- 
watts and 150 kilowatts, respectively. There are alternative proposi- 
tions for a simple Corliss engine or an automatic high-speed engine. 

PANAMA ELECTRIC RAILWAY.—It is said that bids will 
shortly be asked for on the construction and equipment of the 
Panama Electric Railway, 20 miles in length. Most if not all of the 
material will, it is expected, be bought in this country. 

CANADIAN CUSTOMS DECISION.—A recent Canadian cus- 
toms decision is to the effect that an electric motor and rheostat 
for use in connection with a printing press, are subject to duty of 
25 per cent. 
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G. M. GEST, the expert subway contractor of New York and 
Cincinnati, has just been awarded a large contract in New Orleans 
for the extension of the subway system of the Cumberland Tele- 
phone & Telegraph Company. This is an extension to the original 
system which Mr. Gest installed several years ago. 


SEE 











THE WEEK IN WALL STREET.—The stock market advanced 
early in the week, but unsettled foreign conditions caused a re- 
action and at the close of the week the market was dull at moder- 
ate declines. A feature was the advance of Reading common to 
above par and the decided strength of the Pennsylvania group. The 
action of the leading stocks was reflected throughout both the rail- 
road and industrial list. The electric and street railway securities 
held their ground, in most cases advances being recorded on the 
week’s business. The advances, with closing prices, are grouped as 
follows: Allis-Chalmers preferred, 5g point, closing at 515¢; Gen- 
eral Electric, 134, closing at 17614; Brooklyn Rapid Transit, 4, 
closing at 7134; Metropolitan Street Railway, 3%, closing at 12734; 

- American Telephone & Telegraph, 134, closing at 142, and Ameri- 
can District Telegraph, 1%, closing at 30%. The declines are: 
Allis-Chalmers, common, %, closing at 1354; Westinghouse, 1%, 
closing at 16714; Western Union, %, closing price 9334; Electric 
Storage Battery, 34, closing at 78, ex div., and Interborough Rapid 
Transit, 2, closing at 200%. The curb market was quiet and irregu- 
lar, but in the main firm. Following are the closing quotations of 





July 3: 
a 
NEW YORK 

June27 July 2 June 27 July 
Allis-Chalmers Co.......... 13% 13% Electric Vehicle pfd........ 20% 20 
Allis-Chalmers Co. pfd.... 50% 51% General Electric............ 175 176 
American Tel. & Cable.... 90 90 Hudson River Tel.......... - - 
American Tel. & Tel....... 142 139 Interborough Rap. Tran... 201 200% 
American Dist. Tel......... 29% 29 Metropolitan St. Ry........ 12444 129% 
Brooklyn Rapid Transit. .. 72% rh PS aaa iy ee 
Commercial Cable ......... oe xa pO) eee - a 
Pe eae 28 28 Western Union Tel......... 933% 93% 
Electric Boat pfd........... 75 73 Westinghouse com.......... 166 167 
Electric Lead Reduction... .. aa Westinghouse pfd.......... és 6s 
Electric Vehicle............ 16 16 

BOSTON 

June 27 July 3 June27 July 3 
American Tel. & Tel....... 14244 140 Western Tel. & Tel. pfd... 100 101 
Cumberland Telephone.... 119 11754 Mexican Telephone......... 1% 14 
Edison Elec. Illum......... 244 «=+*255 New England Telephone... *139 *139 
General Electric............ 174% 175 Mass. Elec. Ry...........-. 184 18 
Western Tel. & Tel......... Mass. Elec. Ry. pfd........ 613¢ *62 

PHILADELPHIA 

June 27 July 3 June 27 July 3 
American Railways......... 50}¢ = 504g Phila. Traction.............. 100 B 
Elec. Storage Battery..... 78 77 Phila. Electric.............. 854 8% 
Elec. Storage Battery pfd... : Se Phila. Rapid Trans......... 27%, = 285% 
Elec. Co. of America...... us 11% 

CHICAGO 


June 27 July 3 June 27 July 3 


Central Union Tel.......... ‘ National Carbon pfd....... 117 117 
Chicago Edison............. S Metropolitan Elev.com.... 23% 24 
Chicago City Ry............ *190 Union Traction.............. nt ri 
ee ee a ae Union Traction pfd........ 
National Carbon............ 65 65 : 
* Asked. 
CHICAGO COMMONWEALTH BONDS.—The Common- 


wealth Electric Company, of Chicago, has sold to a syndicate com- 
posed of the Merchants’ Loan & Trust Company, N. W. Harris & 
Co., and Russell, Brewster & Co. $1,000,000 of the company’s first 
mortgage 5 per cent bonds. The price has not been made public, but 
it is understood to have been well above par. The last sale of 
Commonwealth bonds on the local exchange was at 107. The three 
members of the syndicate share equally in the purchase, and the 
bonds are now being placed with investors. The proceeds of the 
sale are to be used by the Commonwealth Company in installing three 
new General Electric turbo-generators, which the company plans 
to put in the power station at Fisk Street, on the south branch of 
the Chicago River. One of these turbines will be put in place this 
year and the other two next year. The constant growth of the 
demand on the company and on the Chicago Edison Company for 
electric current makes the enlargement of the Fisk Street station 
imperative. The station has 30,000-hp at the present time, and is 
designed to have ultimately 150,000-hp. The sale of the $1,000,000 
Commonwealth Electric bonds now makes the issue of first mort- 
gage bonds of the company outstanding $7,000,000. 


KINGS COUNTY STOCK.—The directors of the Edison Elec- 
tric Light Company and the Kings County Electric Light & Power 
Company have made a recommendation to the stockholders that the 
authorized capital stock of the company be increased from $5,000,000 
to $10,000,000. A special meeting of the stockholders for the pur- 
pose of authorizing the increase in the capital stock has been called 
for July 10 at 11 A. M. It is not the intention to issue all of the 
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$5,000,000 increase of stock at once. Regarding the proposed in- 
crease in the capital stock of the company, an officer said: “We 
have been spending in the neighborhood of $1,000,000 annually for 
extensions and additions to our general plant and street system, and 
it has always been the policy of the company to provide liberally, in 
advance, for the growth in our business. It is in accordance with 
this policy that it is proposed to authorize the increase of $5,000,000 
in the capital stock.” The company is doing a very large, growing 
and profitable business. 

DIVIDENDS.—The American Telephone & Telegraph Company 
has declared a dividend of 1% dollars per share and an extra divi- 
dend of 75 cents per share, payable July 15. The Hall Signal Com- 
pany has declared a quarterly dividend of 114 per cent upon the com- 
mon stock. The Cincinnati, Newport & Covington Light & Traction 
Company’s directors have declared the regular quarterly dividend of 
1% per cent on the preferred stock, payable July 15. A semi-annual 
dividend of 134 per cent will be paid on the capital stock of the 
Consolidated Traction Company of New Jersey on July 15. The 
directors of the United Railways Company of St. Louis have de- 
clared the regularly quarterly dividend of 114 per cent on the preferred 
stock, payable July 10. The N. Y. & N. J. Telephone Company’s 
directors have declared the regular quarterly dividend of 1% per 
cent, payable July 15. The Consolidated Traction Company, of 
Philadelphia, has declared a dividend of 134 per cent, payable July 15. 

NEW YORK LIGHTING BONDS.—The National City Bank 
and N. W. Harris & Co. have jointly purchased direct from the 
company and are offering to investors $3,250,000 of first mortgage 
5 per cent gold bonds, due Dec. 1, 1948, of the New York Gas and 
Electric Light, Heat & Power Company. With the purchase of 
these bonds the entire issue of $15,000,000 is now outstanding. The 
New York Gas and Electric Light, Heat & Power Company was 
consolidated with the Edison Electric Illuminating Company in 
1901, thus forming the New York Edison Company, practically the 
entire capital stock of which is owned by the Consolidated Gas 
Company of New York. The company controis the lighting situa- 
tion in Manhattan and the Bronx and is growing rapidly. 


POWER TRANSMISSION MORTGAGE.—The largest mort- 
gage ever filed in Westchester County, N. Y., has just been record- 
ed at White Plains by the General Transmission Company of 
Buffalo. The company mortgages its property for $15,000,000 to 
the Buffalo Loan, Trust & Safe Deposit Company as trustees. The 
object of the mortgage is to enable the Transmission Company to 
issue forty-year gold bonds. By filing the instrument at this time 
the company escapes paying one-half of 1 per cent tax under the new 
mortgage tax law, which would amount to $75,000. 


KEYSTONE TELEPHONE BONDS.—The Keystone Telephone 
Company, of Philadelphia, has closed a contract with Fisk & Robin- 
son, bankers, of New York, whereby the latter take over $4,000,000 
in first mortgage 5 per cent 30-year bonds of the Keystone Company. 
Local Philadelphia institutions are interested in the allotment ob- 
tained by the New York bankers. The telephone company will now 
be able to clean up its floating indebtedness. The banking interests 
will be represented on the Board of Directors. ' 


CONSOLIDATED TELEPHONE BONDS.—The Consolidated 
Telephone Companies of Pennsylvania is making a new offering of 
its 5 per cent first mortgage bonds at par with a stock bonus of 50 
per cent. The bonds are due in 1931, and the authorized issue is 
$6,000,000, of which $1,000,000 has been reserved to retire prior 
liens. The amount outstanding is $2,600,000. For the fiscal year 
ending Dec. 31, 1904, the company had gross earnings amounting 
to $291,683. 


PHILADELPHIA BELL TELEPHONE.—Advices from Phila- 
delphia show that the business of the Bell Telephone Company of 
Philadelphia for the first five months of 1905 shows a very sub- 
stantial increase over the same period of 1904. The gross is $1,- 
734,194 and the net is $516,854, an increase in gross of $195,424 and 
in net of $177,503. The total number of telephones in operation 
in the system on June I was 94,533. At present operation absorbs 
about 70 per cent of the gross. 


EASTERN OHIO TRACTION.—The reorganization committee 
of the Eastern Ohio Traction Company has recommended the sale 
of the property under foreclosure of the consolidated mortgage. By 
the reorganization there will be $200,000 common stock, $1,000,000 
preferred ‘stock and $2,500,000 new first consolidated mortgage 5 
per cent bonds. 


LYNN GAS & ELECTRIC.—The Massachusetts gas and electric 
light commissioners have authorized the Lynn Gas & Electric Com- 
pany to issue 2,300 additional shares of stock at $200 a share, of 
which proceeds from the sale of 600 shares will be used in the can- 
cellation of notes and from the sale of 1,700 shares for additions 
to plant. 
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General News of the Week 





The Telephone. 


IMBODEN, ARK.—The City Council has granted a 50-year telephone fran- 
chise to M. H. Long. 

OROVILLE, CAL.—H. H. Yard has applied for a franchise for a telephone 
and telegraph lines along the highways of Butte County. 

SAN BERNARDINO, CAL.—Nathan W. Tarr has been granted a franchise 
for a right of way for telephone lines from Colorado River to San Bernar- 
dino. 

SANTA BARBARA, CAL.—The Pacific Coast Oil Company was the only 
bidder for the franchise for the construction of a pipe line and telephone and 


telegraph line connecting the various oil fields of northern Santa Barbara 
County. H. D. Morrow, agent for the company, bid $250 for the fran- 
chise, which bid was accepted. 

COLLINSVILLE, CONN.—The Farmington Valley Telephone Company 


has raised its capital from $27,000 to $54,000. 
MILO, ILL.—The Bradford-Milo Telephone Company has changed its name 
to the Empire Telephone Company. 
POLO, ILL.—The Polo Mutual 
the right to operate in Ogle County. 


TAYLORVILLE, ILL.—Negotiations are under way to consolidate all the 
Christian County with the Home Telephone of 


Telephone Company has been granted 


independent telephones in 
Taylorville. 

HEYWORTH, ILL.—The Heyworth telephone exchange, 
by Henry Fitchhorn, has been turned into a corporate company. The company 
will make meeded improvements. 

HACKBERRY, ILL.—The Hackberry Mutual Telephone Company, of this 
city, has been organized with a capital of $1,200. The incorporators are William 
McMeese and James F. McKittrick. 


formerly owned 


ALBION, ILL.—The Edwards County Mutual Telephone Company has 
recently been organized with a capital of $4,000. The incorporators are 
E. S. Davis, J. M. Gallagher and others. 


RICHMOND, IND.—The Central Union Telephone Company is placing 
its main street wires under ground, 

FRANKFORT, IND.—The local independent telephone company has been 
sold to the Bell Company for $125,000. 

MONSON, IND.—Henry Long, of Medaryville, has purchased the Monson 
Telephone system. Mr. Long intends building a line from here towards 
Guernsey and connect with the Monticello system. 

CRAIGVILLE, IND.—The German Telephone Company, of Craigvillle, 
has filed articles of incorporation. The capital stock is $10,000. John H. 
Barger, Wm. J. Diehl, Alfred S. Abbott, Walter Reed and David C. Huffman 
are directors. 

MARION, IND.—A bitter fight is on in this city over a petition filed by 
Oscar L. Garber, president of the Converse Electric Company for a fran- 
chise for a long-distance telephone line through the city of Marion. The 
Bell Telephone Company is opposing the petition. The city officials indicated 
plainly that they favor the granting of the franchise to the new company. 

WABASH, IND.—The Home Telephone Company, of this city, has sold its 
franchise for an exchange at Lagro, a small town in this county, to Messrs. 
Taylor, Dellinger & Sons, of Bloomfield, O., and the exchange will now be 
operated independently. The Central Union Telephone Company has peti- 
tioned for a franchise in Lagro, but the citizens are opposing the granting 
thereof. 

McCRACKEN, KY.—The Paducah Home Telephone, 
been chartered with $250,000 capital stock. 

FRANKFORT, KY.—The Lynn Grove Independent Telephone Company, 
Calloway County, has been formed with a capital of $2,000. 

SLEEPY EYE, MINN.—The Sleepy Eye Telephone Company, 
organized with a capital of $25,000, has begun active work in extending lines 
throughout this section of Brown County. 


of McCracken, has 


recently 


KANSAS CITY, MO.—The Independent Home Telephone Company has 
filed a notice of increase in capital stock from $30,000 to $60,000. 


MONROE, MO.—The Kilbick Telephone Company, of Monroe, 
$15,000, has been chartered. The incorporators are A. Thompson, E. A. Easter 


capital 


and others. 

JERSEY CITY, N. J.—The Coast 
incorporated with a capital stock of $1,000,000. 
Reynolds, Eugene H. Brook, and Edward P. Clark. 

ALBUQUERQUE, N. M.—The Colorado Telephone Company will at once 
system in Albuquerque, to cost in the 


Line Telephone Company has been 
The incorporators are D. A. 


start work on improvements to its 
neighborhood of $60,000. ‘ 

SANTA FE, N. M.—The Colorado Telephone Company has been granted 
a fifty-year franchise for the building and operation of a telephone line in 
the county. 

WEEDSPORT, N. Y.—The 
organized with a capital of $20,000. 
woods and N. R. Dursten. ° 

FULTON, N. Y.—The Patrons’ Telephone Company has been incorporated 
with a capital stock of $25,000. The directors are G. D. Adams, E. D. 
Beardsley and A. B. Kellogg, Fulton. 


been 
Cay- 


Weedsport Telephone Company has 


The incorporators are Charles S. 





NEW YORK, N. Y.—The New York & Rockaways Telegraph and Messenger 
Company has been formed to build a telegraph line from Brooklyn to Rocka- 
way and Far Rockaway; capital, $10,000. Incorporators: Simon E. Ostrom, 
C. F. Young, Theo. Miller, Edward J. Canty, Brooklyn; D. D. Dillon, Glenn 
O. Heath, W. L. Kearney, New York City. 


ALBANY, N. Y.—The Lake Champlain Telephone and Telegraph Company 
has been incorporated with the Secretary of State to operate lines from 
Eagle Bridge through Rensselaer, Washington and Essex counties in New 
York State and Bennington, Rutland and Addison counties in Vermont. The 
capital stock is $250,000, and the directors named are Henry E. Hawley, 
of Albany; J. N. Keller, F. A. Houston, C. T. Keller and F. W. Story, of 
Boston, Mass.; O. A. Dennis, of Whitehall, and E. D. Raymond, of Fair 
Haven, Vt. 

GASTONIA, N. C.—The Piedmont Telephone and Telegraph Company has 
purchased the telephone interests of the Bedford Telephone Company. 

NEWTON, N. C.—The Piedmont Telephone and Telegraph Company, owner 
of the local exchange and a number of toll lines, is making preparations to 
rebuild all its toll lines. Copper wire and juniper posts will be used, and 100 
miles of lines will be rebuilt at once. 

MT. GILEAD, OHIO.—The Morrow County Telephone Company has _ in- 
creased its capital from $30,000 to $150,000. 

HAYNESVILLE, OHIO.—The Auglaize Telephone Company of Waynes- 
ville has certified to an increase of capital from $15,000 to $20,000. 

WATERVILLE, OHIO.—The Citizens’ Telephone Company, of Waterville, 
has been formed by J. Farnsworth, Elisha B. Southard and others. Capital, 
$50,000. 

UPPER SANDUSKY, OHIO—The North Baltimore Telephone Company, 
$25,000 capital, has been incorporated. T. P. Sylvan, of Columbus, is one 
of the incorporators. 

MT. STERLING, OHIO.—The Home Telephone Company has been char- 
tered by W. H. Alkire, N. A. Riggin, G. M. Fisher, H. L. Cook, T. S. 


Alkire, T. P. Sylvan. Capital $15,000. 
NEW CARLISLE, OHIO.—The New Carlisle Telephone Company has 
been incorporated by C. D. Shelton, E. C. Miller, R. B. Hoover, E. A. 


Reed, T. P. Sylvan. Capital, $25,000. 

CINCINNATI, OHIO.—The Cincinnati & Suburban Bell 
pany has purchased the plant of the Independence (Ky.) 
pany, and it will hereafter be run in conjunction with the local company. 

COLUMBUS, OHIO.—Upwards of a quarter of a million of dollars is 
to be invested in the Central Union Telephone Company’s new exchange and 
division headquarters in Columbus, Ohio, for which plans are now under con- 
sideration. The improvements will include a new $109,000 building and com- 
plete new switchboard and central office equipment capable of taking care 
of more than 10,000 telephones. 

MESHOPPEN, PA.—The Meshoppen and Auburn Telephone Company has 
been incorporated with a capital stock of $5,000. 

PROVIDENCE, R. I.—At the meeting of the Narragansett Council an un- 
usual petition was presented by the Providence Telephone Company. As a rule 
when a corporation desires to reduce rates it does so without asking the per- 
mission of the representatives of the public. In Narragansett, however, it 
was necessary to obtain the sanction of the Council before making a 20 
per cent reduction in local rates. A 15-year franchise voted by the Coun- 
cil contained a clause fixing rates, and the company was allowed to change 
them only in the event of a general reduction throughout the system. Local 
rates were lowered in all the cities and towns covered by the Providence com- 
pany, but the reduction was not general, and it was considered advisable to 
request the Narragansett Council to authorize the local reduction contemplated. 
Accordingly a petition was presented and the council members voted for the 
reduction as requested by the holders of the franchise. 


BOOGE, S. D.—The Rock & Minnehaha Telephone Company has been in- 
corporated with a capital of $2500, by Thos. Thompson and others. 


CENTERVILLE, S. D.—The Centerville Rural Telephone Company has 
been incorporated. Capital, $25,000. W. F. Ege and others are the in- 
corporators. 

MEDINA, TENN.—The Iorn Telephone Company is proposing to build 
a line from Jackson to Medina, a distance of fourteen miles, and to establish 
an exchange at’ Medina. The Cumberland people have an exchange here. 


NASHVILLE, TENN.—Determined efforts are being made by the officials 
of the Automatic Telephone Company of Chicago to secure a franchise tor 
their telephone service in Tennessee. Ernest H. Mitchell and C. A. Thatcher, 
of Chicago, representing the Automatic interests, appeared before the City 
Council of Nashville recently, and applied for a fifty-year franchise, offering 
the city the privilege of buying the plant at the expiration of twenty-five years. 


Telephone Com- 
Telephone Com- 


MASON, TEX.—Gus W. Schussler has sold out his entire telephone inter- 
ests here to the Texas Telephone & Telegraph Company for $7,000. 

RICHMOND, VA.—The telephone company chartered in Virginia early in 
the year for the purpose of taking over the property of the Lynchburg Tele- 
phone Company, and also the plant of the Bell interests, and to extend and 
improve the same, has obtained permission to increase its authorized issue 
of capital stock from $200,000 to $2,500,000. W. T. Gentry is president; 
Fairfax Montague, vice-president; D. T. Carson, treasurer. 

PORT ANGELES, WASH.—The Independent Telephone Company, of 
Seattle, proposes to extend long distance lines to Port Angeles and elsewhere. 
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Electric Light and Power. 


TROY, ALA.—Messrs. Chas. Henderson, H. D. Boyd and others of Troy, 
together with the owners of the Elba Electric Power Company, have or- 
ganized the Pea River Power Company, paid up capital $50,000, authorized 
$200,000. They are now arranging for the erection of a power house, etc. 
Their plans include an electric plant and railway service from Troy to 
Elba and perhaps on the Gulf. 

SAN FRANCISCO, CAL.—The local consumers of gas and electricity have 
formed an organization to secure better service and more accurate metering. 
The annual dues are one dollar. 


SANTA MONICA, CAL.—The City Trustees have decided to appoint a 
committee to investigate and report on the question of municipal ownership of 
the gas and electric light plants. 

VENTURA, CAL.—The proposed electric light plant for Ventura will cost 
$25,000, and the water works $100,000. It is uncertain when the contracts will 
be let, as the matter is delayed by ligitation. 

SAN FRANCISCO, CAL.—The Board of Supervisors has passed a reso- 
lution awarding to the San Francisco Gas & Electric Company the contract 
for supplying the city with gas, electric light and power during the year, for 
$320,000. 

OAKLAND, CAL.—The bid of thé Oakland Gas, Light and Heat Com- 
pany for lighting the city for the next fiscal year, has been accepted and the 
contract awarded it on a schedule that will furnish light all night every 
night in the year. 


SAN FRANCISCO, CAL.—The Shasta Power Company will have a stock- 
holders’ meeting, Aug. 26th, to act upon a proposition to create a bonded in- 
debtedness of $100,000 for the purpose of raising money to complete the con- 
struction and equipment of its hydro-electric transmission plant on Bear Creek, 
Shasta County. Work is now in progress. 

SAN FRANCISCO, CAL.—The Supervisors of San Francisco have passed 
to ‘print an ordinance appropriating $320,000 for the public lighting of the 
city, which is to be paid to the San Francisco Gas & Electric Company in 
monthly installments for: the fiscal year beginning July 1, 1905. There are 
to be 1,200 arc lamps and 5,550 gas lamps. The public school lighting will 
cost $4,000 additional. 

SAN FRANCISCO, CAL.—P. L. Flanigan, of Reno, Nev., has arrived in 
San Francisco, to make arrangements for supplying lighting facilities. The 
large three-phase generator of the Reno Water, Light & Power Company has 
been burned out by a heavy short circuit on the lines. This is the third ac- 
cident of the kind that the company has experienced within a few months. The 
Washoe Power & Development Company recently started up its plant, but has 
only a few patrons in Reno. 

SAN FRANCISCO, CAL.—It is understood that the Merchants’ Mutual 
Light & Power Company, of Santa Barbara, has placed provisional orders for 
a McEwen engine with Henshaw, Bulkley & Co., and tor 250-kw. and 75-kw., 
3-phase belted generators with the Bullock Electric Company. There is much 
public sentiment in favor of a lighting plant to be owned by a number of the 
local business men who have paid high rates in the past. The Edison Electric 
Company, of Los Angeles, operates a steam power lighting plant at Santa Bar- 
bara, with a capacity of about 600 kw. 

FARMINGTON, CONN.—The Farmington River Power Company has 
elected directors as follows: Austin C. Dunham, James L. Howard, Atwood 
Collins, Henry Roberts, E. C. Terry, John S. Hunter, W. If. Bacon and 
H. C. Judd. 

YALESVILLE, CONN.—At a borough meeting in Wallingford, $4,500 
was appropriated to buy the Hotchkiss Bros.’ property and rights. This 
purchase takes in one of the finest water privileges in the county, and will 
grant to the electric plant at Wallingford all the power necessary to extend 
it to Yalesville. 

WILMINGTON, DEL.—A franchise has been granted to the Wilmington 
Light, Heat & Power Company. 

COVINGTON, GA.—The town of Covington has awarded a contract to 
W. R. Jennison, of Atlanta, for installing the new machinery for the electric 
lighting plant which is'‘to be rebuilt, having been demolished by a boiler 
explosion. ' 

SAVANNA, ILL.—The Council is considering the question of establishing 
a municipal lighting plant. 

BLOOMINGTON, ILL.—The Consumers’ Light & Heat Company has been 
incorporated with a capital stock of $100,000. Thé incorporators are George 
M. Mattis, S. A. Power and Charles Zilly. 

MURPHYSBORO, ILL.—The Carbondale Water, Light & Power Com- 
pany’s business has been placed in the hands of a receiver upon application 
of the American Trust & Savings Bank, of Chicago. 

CRAWFORDSVILLE, IND.—The City Council has passed an ordinance gov- 
erning and regulating the stringing of electric wires in the city. 

LOGANSPORT, IND.—The City Council has passed an ordinance govern- 
ing the stringing of wires in the city, providing for inspection and the licensing 
of all electrical. workers. 


KOKOMO, IND.—The Kokomo Gas & Light Company has incorporated 
with a capital stock of $100,000. Alexander Linderman, K. L. Ames, L. S. 
Owsley and B. S. Wales are directors. 


PERU, IND.—This city has a dead horse on its hands in the shape of a 
municipal electric light plant, which is sinking money for it every day. 
About the time natural gas gave out the owners of the old plant were shrewd 
enough to unload it on the city. Now the city has it, and the Council does not 
know what to do with it. If the Council undertakes to sell it the cry is 
raised by municipal ownership advocates that the public utilities are being 
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gobbled up by the big corporations and the councilman is a ‘“‘grafter’’ who 
favors selling them. The neighboring town of Montpelier recently gave its 
electric light plant away to escape the burden of maintaining it. It is stated 
that there are a number of towns in Indiana that would be glad to be relieved 
of municipal plants. 

COALGATE, IND. TER.—The Coalgate Electric Light & Water Power Co. 
has been incorporated with a capital of $100,000. The incorporators are J. H. 
Carson, A. W. Archer, Joe Bogg, Thomas Pope, Ed. McLaughlin, J. S. Hume 
and Mike Mayer. 


SPIRIT LAKE, IOWA.—This city has decided to expend about $6,000 in 
improving the electric light plant. 

DAYTON, IOWA.—The Dayton Heating & Lighting Company has been 
organized with C. D. Waterbury, president, and H. E. Nelson, secretdfy, 
and a capital of $10,000. 

McDONOGHVILLE, LA.—The McDonoghville Water, Power & Improvement 
Company, has been incorporated, with a capital of $100,000. The incorpora- 
tors are Henry Hart, C. A. Chandler, T. Landry and others. 

SHREVEPORT, LA.—The City Council has accepted the bid of the 
Shreveport Gas, Electric Light & Power Company to light the city for 6 
years. 

GRAYSON, KY.—Claude Wilson, of Olive Hill, has been granted a fran- 
chise to build an electric light plant at Grayson, and to install a telephone 
system. The two plants will cost $25,000. 

CAMPBELLSVILLE, KY.—Articles of incorporation have been filed 
with the County Clerk at Campbellsville, Ky., to build and operate an electric 
light plant there, to be known as the Campbellsville Electric Light Company. 
The officers are J. L. Adkinson, president; C. R. Davis, secretary and treas- 
urer; B. S. Kincart, manager. 

BANGOR, ME.—The Bodwell Water Power Company has been organized, 
with Chas. V. Lord as president arfd Wm. P. Hubbard as treasurer. 

KENNEBUNK, ME.—The Atlantic Shore Line Railway has purchased a 
tract of land near the Kennebunk River between Kennebunk and Town House 
and will begin at once upon the erection of a new auxiliary power house. 
The equipment will include a 400-hp. McIntosh and Seymour tandem-com- 
pound engine and a 300-kw. generator. 

CLINTON, MASS.—The Clinton Gas & Electric Company has decided to 
borrow $250,000, a part of which will be expended for improvements. 

TEMPLETON, MASS.—A corporation will soon be formed under the 
laws of Massachusetts to furnish electric light and power in the town of 
Templeton. 

WARREN, MINN.—J. G. Robertson, of St. Paul, has secured the contract 
for a 125-hp boiler and engine for the electric light plant, and the Fort 
Wayne Electric Works, Fort Wayne, Ind., for a 75-kw dynamo; total cost, 
$6,225. 

INTERNATIONAL FALLS, MINN.—The International Light & Water 
Company has been incorporated with a capital stock of $50,000. ‘The incorpora- 
tors are E. W. Backus, W. F. Brooks, R. L. Horr and C. J. Rockwood, Min- 
neapolis; H. V. Winchell, Butte, Mont. 

HAZLEHURST, MISS.—The Town Council is considering the question of 
issuing $10,000 bonds to procure an additional water supply and improve the 
electric light plant. 

LIVINGSTON, MONT.—John L. Bright has purchased the plant of the 
Livingston Water Power Co., and will expend about $60,000 in improvements. 


JACKSON, MO.—At a special election held here June 27 it was voted to 
bond the city for $27,000 for a water and light plant. The city will advertise 
for bids and the work is to commence at once. 

KIRKSVILLE, MO.—The Missouri Heat, Light & Power Company, o® 
Kirksville, has been incorporated with a capital of $50,000, three-fifths paid. 
The incorporators are O. H. Davidson, of Des Moines, Ia.; W. B. Kinnish, 
of Adel, Ia.; J. H. Shively, of Perry, Ia.; C. H. Shively, W. T. Baird and 
M. D. Campbell. 

ALMA, NEB.—Fairbanks, Morse & Co., of Omaha, have secured the con- 
tract for a producer gas plant, for $4,850, and MacKean, Ball & Co., Chicago, 
Ill., for the balance of water and light plant for $15,740. M. A. Earl, First 
Nat’! Bank Bldg., Chicago, Ill., is the engineer. 

SOUTH ORANGE, N. J.—The Village Board of Trustees has appointed 
a committee, with President Sinclair as chairman, to inquire into the municipal 
ownership of an electric light plant. 

JERSEY CITY, N. J.—The Southern Power Company has been incorporated 
with a capital stock of $7,500,000. The incorporators are R. B. Harrington, 
E. B. Sperry and W. R. Journeay, Jr. 

NEWARK, N. J.—The Board of Works has approved the resolution direct- 
ing Morris R. Sherrerd, Chief Engineer and City Surveyor, to ascertain the 
cost of equipping either the Belleville or the Clifton Avenue pumping 
station as an experimental municipal lighting plant. 

CAIRO, N Y.—The Cairo Electric Light & Power Company has been in- 
corporated with a capital stock of $80,000. The directors are C. E. Hewitt, 
M. G. Hubbard, Chatham, N. J.; F. G. Walters, Cairo. 

BROOKLYN, N. Y.—Bids will be received until July 10 by C. B. J. 
Snyder, supt. school buildings, New York City, for installing electric equip- 
ment in additions to School 110, Borough of Brooklyn. 

WHITE PLAINS, N. Y.—The largest mortgage ever filed in the Westches- 
ter County Register’s office was placed on record June 27 by the General 
Transmission Company, of Buffalo, which mortgaged its property for $15,000,- 
ooo to the Buffalo Loan, Trust & Safe Deposit Company, as trustee. The 
object of the mortgage is to enable the transmission company to issue 15,000 
$1,000 bonds, payable in gold in forty years. 

ALBEMARLE, N. C.—The Albemarle Light & Water Company has been 
incorporated with a capital of $25,000 by A. L. Patterson, J. M. Morrow 
and others, all of Albemarle. 
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SANFORD, N. C.—The town of Sanford is considering purchasing the 
electric light plant of the late A. F. Spooner. The plant is valued at 
$19,000, but can be purchased at about $6,500, 

CHARLOTTE, N. C.—It is reported that the Catawba Power Company, of 
Charlotte is seeking additional water power for electrical development on 
account of their rapidly growing business and the increasing demand for 
power, which has about taken up all the available power in sight. 

GALION, OHIO.—The Crawford Gas & Electric Company, recently or- 
ganized here, is preparing to construct a power house here, at a cost of 


$75,000. 

COLUMBUS, OHIO.—The Merchants Heat, Lignt & Power Company, of 

nton, has been formed by T. F. Turner, W. L. Stolzenbach and others. 
Capital, $500,000. 

BELLEVUE, OHIO.—The Mutual Light & Water Company has secured a 
franchise to light the streets by electricity. The company is about to be 
incorporated, with a capital of $50,000. The incorporators are E. C. Crocker, 
B. F. Bell, Peter Brady, and others. 

COLUMBUS, OHIO.—Recently the Council passed an ordinance fixing 
the rate for lighting purposes at 5 cent per kilowatt hour. The Columbus 
Railway & Light Company has enjoined the enforcement of the ordinance. 
Efforts of the City Solicitor to secure expert testimony to support the cent 
rate have proven disappointing. 


SEASIDE, ORE.—The Seaside Electric Company has been incorporated 
by Dan. J. Moore, A. S. Frosled, and others. 

ASHLAND, ORE.—At a meeting of the City Council of Ashland, Ore., 
an ordinance was passed for municipal electric light and power plant, operated 
by water power. A city election will be held July 11, to vote on $50,000 
city bonds to pay for the plant. The bonds will bear 4% per cent interest, 
payable semi-annually. . 

SHIPPENSBURG, PA.—The Council has appointed a committee to solicit 
correspondence and secure information relating to cost and expense of con 
structing and operating a municipal electric light plant. The present contract 
does not expire until October, 1906. 

YORK, PA.—One of the large dynamos at the Edison Electric Light plant 
burst June 25, entailing a loss of about $1,000. Large pieces of iron were 
hurled in every direction, some weighing at least ten pounds being projected 
through the roof and falling a half square away. No one was injured by the 
accident. 

FORT MANSFIELD, R. I.—Capt. E. F. Ladd, Q. M., U. S. A., New 
London, Conn., writes that contracts for an electric lighting system at Fort 
Mansfield have been awarded as follows: To J. F. Buchanan, of Philadelphia, 
Pa., for wiring and fixtures; Malcolm W. Hill Company, Baltimore, Md., for 
service lines, and Westerly Gas & Electric Company, of Westerly, for the 
current. 

COLUMBIA, S. C.—A merger has been completed of the Columbia Elec- 
tric Railway, Light and Power Company and the Columbia Water Power 
Company, and Edwin W. Robettson has been elected president of the new 
company. A new mortgage will be executed to cover a bond issue for the 
purchase of the water power company, leaving a considerable sum for contem- 
plated improvements. 

TIPTONVILLE, TENN.—Papers are prepared for a 15-year franchise 
for an electric light plant to be in operation by September 1, 1905. It 
is understood that Memphis capital is behind the promoters of the new 
company. 

CENTER, TEX.—The electric light plant owned by Fleshman & Harkrider 
has been destroyed by fire. 

DALLAS, TEX.—The Black Belt Electric Railway & Power Company, 
Dallas, Tex., is to issue bonds for about 200 miles of electric railroad, with 
power plants. The company has franchises, rights of way, etc. The com- 
pany will use 7o-pound rails. J. M. Carter is manager. 

PROVIDENCE, UTAH.—It is proposed to construct an electric light 
plant, at a cost of $12,000. A. M. Hammond is town clerk. 

COALVILLE, UTAH.—The citizens have voted to issue $10,730 bonds 
for an electric light plant. 

SNOHOMISH, WASH.—The plant of the Snohomish Electric Light & Water 
Power Company is reported to have been destroyed by fire. 

TACOMA, WASH.—The City Council on June 22 granted a franchise to 
the Seattle-Tacoma Power Company. 

KENNEWICK, WASH.—C. E. Wood, of Genesee, has petitioned Council 
for a franchise for water work and an electric light plant. 

FORT LAWTON, WASH.—The Seattle Electric Company, of Seattle, has 
submitted the lowest bid for installing electric light at Fort Lawton, for 
$13,576. 

TACOMA, WASH.—An oftdinance was introduced in Council June 22 pro- 
viding for the construction ‘of a municipal water power electric generating 
plant. The resolution was referred. 

RIO, WIS.—The Milwaukee Engineering Company is preparing plans for 
improving the plant of the electric light company at Rio. The probable cost 
of work is $5,000. 

PICTON, ONT.—The Glendora Power Company, of Picton, has been in- 
corporated with a capital of $100,000. 

DEVONPORT, TASMANIA.—The electrical engineer of Devonport, Tas- 
mania, sends a newspaper noting his first annual report on the municipal light- 
ing plant. It shows the cost for the year to be £1,149 and the income, £1,246, 
leaving a balance of £96. The balance sheet exhibits a return of 6.4 per cent. 
wpon the capital invested, or 4 per cent. interest, 1 per cent. sinking fund 


and 1 per cent. reserve. 
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The Electric “Railway. 





MOBILE, ALA.—Bids will be received until July 1 by the Mobile Light 
& Railroad Company for grubbing, clearing, grading, sewer pipe, waterway, 
masonry and drainage for 2% miles of electric car line. Approximate quantities: 
13.65 acres clearing and grubbing, 8,000 cu. yds. earth, 260 lin. ft. sewer 
pipe, 12 cu. yds. masonry. 

NORWICH, CONN.—The railroad committee of the Legislature has made 
a favorable report on the resolution incorporating the Lebanon Street Rail- 
way Company. The Consolidated Railway Company offered considerable 
opposition for a time to the granting of the charter, but a compromise was 
finally effected and the opposition withdrawn. The charter authorizes the’ 
company to construct and operate a street railway in the towns of Norwich, 
Bozrah, Franklin, Lebanon and Columbia. 

WILLIMANTIC, CONN.—The bill incorporating the Willimantic & Staf- 
ford Street Railway Company has been passed with two amendments, adding 
South Street in Willington to the route between Mansfield Center and 
Stafford Springs, and allowing the company to use water power in the 
towns of Windham, Mansfield, Willington, Coventry, Ellington and Tolland. 
The incorporators of the new company are Charles W. Comstock, Edwin 
W. Higgins, Lewellyn J. Storrs and Costello Lippitt. The capital stock is 
$700,000. The company is authorized to sell its surplus electricity for light 
or power in any territory where a regularly organized company is not now 
operating. The company is chartered to build an electric railway in Wind- 
ham, Mansfield, Willington and Stafford. It will build from the railroad 
station in Willimantic to Mansfield Center, thence to South Willington through 
Spring Hill, Storrs and Mansfield and on to Stafford Springs. 

SPRINGFIELD, ILL.—The Sangamon Valley Railroad Company has been 
incorporated by the Secretary of State. It is proposed to construct an elec- 
tric interurban road from Decatur to Quincy, with branches from Spring- 
field to Tallula, from Petersburg to Lincoln, and from Springfield to Pittsfield. 

WABASH, IND.—The Town Council of North Manchester has granted 
a franchise to the Indiana Northern Traction Company. 

WABASH, IND.—The Indiana Northern Traction Company will soon ask 
for bids for the construction of a grade for a line between Wabash and North 


Manchester. 

BLUFFTON, IND.—The Muncie, Hartford & Fort Wayne Traction Com- 
pany has awarded the contract for the construction of its line between Bluff- 
ton and Fort Wayne to Hayes Sons, of Cleveland, Ohio. 

INDIANAPOLIS, IND.—The North Central Railway Company has filed 
articles of incorporation, the capital stock being $500,000. The directors are 
John Conkey, of Valparaiso; C. H. Jones, B. F. Watson and E. L. Gower, 
of Indianapolis. 

ELWOOD, IND.—The stockholders of the Fort Wayne & South Bend 
Traction Company have elected officers as follows: President and general 
manager, A. J. Behymer, Elwood; first vice-president, Daniel Zook, Nap- 
anee; second vice-president, R. A. Miller, Indianapolis; secretary, A. R. Kil- 
gore, Syracuse; treasurer, Jacob E. Kilgore, Syracuse; chief engineer, John A. 
Shafer, Indianapolis. 

OSKALOOSA, IOWA.— The Oskaloosa & Boston Electric Railway has 
been organized with a capital of $50,000. The incorporators are J. L. Spooner 
and others. 

ALEXANDRIA, LA.—The Alexandria Electric Street Railway Company has 
been organized with the following officers: T. G. Bush, president; M. L. 
Alexander, vice-president; R. S. Thornton, secretary and treasurer. 


BOSTON, MASS.—The Massachusetts Railroad Commission has approved 
the plans of the Boston Elevated Railway Company for the extension of the 
elevated structure from Guild Street, Roxbury, to Forest Hills. The Board 
approves the location of a station at Egleston Square, about half way be- 
tween Dudley Street and Forest Hills. 

FITCHBURG, MASS.—The Fitchburg & Princeton Street Railway Com- 
pany is being organized to build and operate a line from the terminus of 
the Worcester & Northern Street Railway at Princeton, through the town 
of Westminster, to make connection with the Fitchburg & Leominster Street 
Railway, thereby gaining entrance to that city. The organizers are practically 
the same as the principal stockholders of the Worcester & Northern Street 
Railway, the prominent ones being Albion R. Clapp, of Wellesley Hills; 
Henry W. Warren, of Holden; Henry C. Delano, of Princeton; John H. 
Daniels, of Fitchburg; E. L. Douglass, J. E. Fuller and Charles C. Milton, 
of Worcester. 

SAGINAW, MICH.—Articles of incorporation have been filed by the 
Saginaw & Southwestern Railway Company, with a capital stock of $50,000. 
The line is to extend from Saginaw to St. Johns, a distance of 50 miles, 
and will connect with the Lansing Suburban Company’s lines. The officers 
of the company are: President, W. L. Linton; vice-president, E. P. Waldron; 
secretary, William G. Emerick; treasurer, A. S. Corutright. 

GRAND RAPIDS, MICH.—Some of the lines of thé Grand Rapids Rail- 
way Company were put out of commission for nearly a week by a flood 
which visited that city last month. The company’s power house is located 
in the valley of the Grand River, and is equipped with pumps, in anticipation 
of such disaster. It was found necessary to brick up the main entrance 
of the plant to a point above the high-water mark to keep the water from 
flowing in and putting the boilers out of service. The lines of the Grand 
Rapids, Grand Haven & Muskegon Interurban Railway were badly damaged 
by the high water, and were out of service for nearly a week. 

MISSOULA, MONT.—George W. Dougherty, representing Eastern capitalists, 
is seeking a franchise for the construction of an electric railway through the 


Bitter Root Valley. 
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BILLINGS, MONT.—Yegen Bros., of this city, will petition the City Council 
for a franchise for an extensive electric railway system. ‘They are now build- 
ing a large power plant on the Yellowstone River. 

TRENTON, N. J.—The New Jersey & Pennsylvania Traction Company 
has opened its new line between this city and Lambertville, N. J., via Mor- 
risvilie, Yardley and Newhope, Pa., and is already doing a very large busi- 
ness. 

NEW YORK, N. Y.—The Bronx, Yonkers & White Plains Railway Com- 
pany has applied to the State Railroad Commission for a franchise for an 
electric railway to run from the Bronx to White Plains and Yonkers. 


NEW YORK, N. Y.—At a meeting of the board of directors of the West- 
chester Company, Marsden J. Perry, of Providence, was elected a director 
of the company and a member of the executive committee. Mr. Perry is 
largely interested in electrical roads through New England and is president 
of the Rhode Island Traction Company, the stock of which company is con- 
trolled by the United Gas Improvement Company. Including Mr. Perry, the 
Westchester directorate now stands as follows: William Lanman Bull, William 
H. Buckley, attorney, New York; Evans R. Dick, Andrew Freedman, John 
B. Jackson, Charles E. Lewis, New York; John R. McAllister, Wm. Barclay 
Parsons, Marsden J. Perry, Robert C. Pruyn, Robert E. Robinson, Frederick 
W. Whitridge, New York; H. Carroll Winchester. 

LOWELL, OHIO.—Citizens of Lowell have agreed to give financial as- 
sistance to induce the Parkersburg, Marietta & Interurban Railway, to build 
from Marietta to Lowell. 

YOUNGSTOWN, OHIO.—The announcement of the reorganization of the 
Eastern Ohio Traction Company and the proposed extension of that company’s 
line from Garrettsville to Leavittsburg is followed by the news that seven new 
street car lines will be incorporated soon. 


CLEVELAND, OHIO.—The Felton ordinance, granting the Cleveland Elec- 
tric Railway Company a franchise to operate a street railway in Woodland 
Hills Avenue, from Broadway to Quincy Street, and thence in Doan Street 
to the intersection of its present line at Superior Street, has been passed 
by the City Council by a vote of 19 to 13. It is expected that Mayor Johnson 
will veto it. 

LANCASTER, PA.—The building committee of the Lancaster & Eastern 
Electric Railway Company has been directed to proceed at once with the 
construction of the line from this city to Christiana Gap. 

HARRISBURG, PA.—The Royalton & Elizabethtown Street Railway Com- 
pany has been chartered. The incorporators are William Trimble, S. L. Hib- 
bard, Jr., C. H. Johnson, G. H. Wolfe, E. M. Raymond and L. G. Souder. 

BLOOMSBURG, PA.—The Bloomsburg & Millville Electric Railway Com- 
pany has given a mortgage to the Commonwealth Trust Company, of Harris- 
burg, for $250,000, and the construction of the line by Contractor T. H. 
Regan, of Philadelphia, will now proceed. 

COLUMBIA, S. C.—The Oconee County Railway Company has been com- 
missioned by the Secretary of State. The concern is to have an initial capital 
of $50,000 and an ultimate capital of $200,000. The corporators are W. P. 
Anderson, J. W. Shelor, Wm. Bibb, J. J. Haley, L. A. Edwards, James Bates, 
W. L. Thomas, J. D. Sheldon, E. C. Marett, J. R. Heller and J. W. Shirley. 

GAINESVILLE, TEX.—The City Council at its regular meeting by a 
unanimous vote has granted Judge Hassinger and associates a franchise for 
an electric railway. This is the Gainesville-Sherman interurban line, about 
which so much has been said lately. 

OGDEN, UTAH.—A fifty-year franchise has been granted to the Salt Lake 
& Ogden Electric Railway Company. Simon Bamberger, of Salt Lake City, 
is promoter of the enterprise. 

NORFOLK, VA.—The company which will build and operate an electric 
road between Ocean View and Pine Beach has been chartered with a capital 
stock of $25,000. The name of the new company will be the Ocean View & 
Pine Beach Railway Company. The officers are H. L. Page, president; 
B. W. Leigh, vice-president, and M. C. Elliott, secretary and treasurer. 

LYNCHBURG, VA.—The Lynchburg Traction & Light Company has given 
notice of a substantial increase in the pay of all its employees, to go 
into effect July 1. The increase is voluntary and is a surprise to the em- 
ployees, who have well-fitted clubrooms, a beneficial organization with medical 
attendance free, and many other advantages, all engineered for them by R. D. 
Apperson, president and general manager. 

BERRYVILLE, VA.—After carefully examining all the water-power possi- 
bilities at numerous points along the Shenandoah River in Clarke and Jef- 
ferson Counties, the Winchester & Washington City Railway Company has 
decided to purchase the estate of former Governor Lowndes, from David Sloan, 
the Millville milling property, lying 3 miles east of Charles Town and 1 mile 
south of Millville station. It will supply all the property needed for the pro- 
posed development of electric power from the fall in the river in that 
vicinity. 

WINCHESTER, VA.—After a delay of several months the Winchester & 
Washington City Electric Railway Company will immediately proceed to con- 
struct a power house and concrete dam on the Shenandoah River, where 
power will be developed to furnish electric lights for Winchester, Charlestown, 
Berryville, Harper’s Ferry and other cities and towns in this section. This 
power house will also furnish electric power for the new trolley line that is 
to connect with the Southern Railway at Bluemont or some other point off the 
Blue Ridge for Washington. Engineer N. Wilson Davis is now at work on 
the plans and specifications. 

CHARLESTOWN, W. Va.— The Winchester & Washington City Rail- 
way Company has bought a $10,000 water power on Shenandoah River near 
Charlestown, and will develop the power. An electric railway may be con- 
structed from Harper’s Ferry to Winchester via Charlestown. A line will also 
be built from Berryville to Bluemont, Va., and possibly on to Washing- 
ton, D. C. 
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MANITOWOC, WIS.—The Fox River Valley Railway Company, which 
projects an interurban line from Sheboygan to Kaukauna, via Manitowoc, has 
been granted a 35-year franchise by the Council, and Mayor Stalze intimated 
that he would probably sign the ordinance. The company will furnish a $50,000 
bridge. Plans to purchase the lines of the traction company were defeated 
when the company advised the Council that its line was not on the market 
at any price. The company agreed to pave on streets, which it has hereto- 
fore refused to do, if the Council would extend the franchise from thirty-five 
to seventy-five years. 


_ 


New Industrial Companies. 





THE TROLLEY ELECTRIC VEHICLE COMPANY, of Wilmington, Del., 
has been chartered at Dover with a capital of $1,000,000. 

THE WILLIAM HALL ELECTRIC COMPANY, of Dayton, Ohio, has 
been formed by William Hall, C. S. Hall, M. W. Nichols, J. E. Sollenberger, 
J. A. Rickey. Capital, $18,000. 

THE ELECTRO-PNEUMATIC TUBE COMPANY, of New York City, 
has been incorporated with a capital stock of $300,000. The directors are 
G. H. Usher, W. R. Davis and W. H. McCullom, New York. 

THE ANDOVER ELECTRIC POWER AND LIGHT COMPANY, of 
Andover, N. Y., has been formed; capital, $10,000. Incorporators: R. A. 
Stout, A. B. Richardson and J. H. Backus, all of Andover. 

THE KEYSTONE ELECTRIC CONSTRUCTION COMPANY of Passaic, 
N. J., has been incorporated; capital, $10,000. Incorporators: George W. Gra- 
ham and Alex. J. Looss, Paterson; Thos. P. Costello, Passaic. 

THE SINGLETON ELECTRIC COMPANY, of Macon, Ga., has been 
formed with W. H. Singleton, W. A. McKenna and M. O’Hara as the pro- 
moters. This new concern will deal in general electric supplies. 

THE EGAN ELECTRIC & TELEPHONE MFG. COMPANY, of Peters- 
burg, Ill., has been incorporated with a capital stock of $100,000. The incor- 
porators are Charles E. Egan, John S. Hurie and T. W. McNeely. 

THE NEUSTADT AUTOMOBILE & SUPPLY COMPANY was incor- 
porated at St. Louis, June 29, with a capital stock of $30,000, fully paid. The 
incorporators are J. H. Neustadt, John Piehl and F. E. Kampelman. 

THE NORTON ELECTRICAL MANUFACTURING COMPANY, of Cam- 
den, N. J., has been incorporated with a capital stock of $100,000. The in- 
corporators are Abner Smith, Frederick G. Norton and David L. Hart. 

THE NEW JERSEY ENGINEERING AND CONTRACTING COMPANY 
has been formed in Camden, N. J., to do a general contracting business; 
capital, $50,000; incorporators, Charles J. Yost, George Gwinner, Robert W. 
Page. 

THE INTERIOR ELECTRIC CONSTRUCTION COMPANY, of Chicago, 
Ill., has been incorporated with a capital stock of $2,500, to manufacture 
electrical devices. The incorporators are Robert Gibson, Fred Grant and 
Henry Mclver. 

THE ETNA ELECTRIC STAGE LIGHTING COMPANY, of Chicago, IIL, 
has been incorporated with a capital stock of $600, to manufacture electric 
stage lamps. The incorporators are John A. Jacini, Herman M. Pletz and 
George H. Graeser. 

THE MISSOURI ELECTRIC MOTOR COMPANY was incorporated at 
St. Louis, Mo., June 29, with a capital stock of $10,000, fully paid. The in- 
corporators are Oscar Rasehorn, Christian Steinbrueck, Henry W. Hehmann 
and William Wehrenbrecht. ‘ 


Legal. 





ELECTRIC LIGHT IN BALTIMORE.—A dispatch from Baltimore states 
that Judge Fowler has delivered an opinion in the Court of Appeals affirming 
the decision of Circuit Court No. 2 in the case of Alexander Brown against 
the Maryland Telephone and Telegraph Company, of Baltimore. By the 
decision the telephone company is granted the power to furnish electric 
light to the city of Baltimore under such regulations as the Mayor and City 
Council may prescribe. 

THE LA ROCHE WILL.—An attempt will be made by the family of 
Frederick A. La Roche, the electrical inventor and automobilist, who died last 
March, to break the will or letter by which, it is asserted, Mr. La Roche left 
nearly $1,000,000 to his wife. The case will come up before a surrogate for 
a decision as to whether a note written by a man with the realization that 
sudden death might overcome him and disposing of his property is a valid 
will. By the terms of the letter or will Mr. La Roche bequeathed to his wife 
all his cash securities, and other property. No provision was made in the 
document for his aged father, Charles La Roche, of Philadelphia, or his two 
brothers and three sisters, who, with the father, are parties to the suit. Mr. 
La Roche was at the head of the La Roche Automobile Company and was a 
pioneer in racing and speed tests. He constantly took risks in order to estab- 
lish records for fast driving. On the day of a race in July two years ago he 
evidently had a premonition of danger, and just before starting he wrote the 
letter to his wife that involved the estate. The races came off and La Roche 
was unhurt. Whether or not he intended to let the letter stand as his will 
is to be determined. His wife says he did, as he was too busy to draw up 
another will. After the husband’s death Mrs. La Roche produced the letter- 
will and attempted to probate it, but opposition was made by the brothers and 
sisters and father. They are confident they can break the will. M. F. La 
Roche, a brother, says that in the event of contestants succeeding in having 
the will thrown out, Mrs. La Roche will get half the estate and the remainder 
will be divided among the family. 
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Obituary. 


_—_———_ 


JAMES T. WAFER, who was for seventeen years chief telegraph operator 
in the Brooklyn Fire Department, died last week at Phillipsport, N. Y. He 
was born in 1857 in Brooklyn, and as a boy and young man worked as a 
messenger in the Oil Exchange and as a reporter on the floor of the Stock 
Exchange. 

WILLIAM GARDAM, well known in the mechanical and electrical fields, 
was killed in a fire at 4,923 Third Avenue, Brooklyn, last week. He was the 
founder of the firm of William Gardam & Son, now a corporation, makers 
of drill presses and general machines, in New York. He was born at 
Leeds, England, over eighty years ago. Mr. Gardam was an expert in his 
business and an inventor of note. He leaves a widow, two sons, and one 
daughter. 


Personal. 








PROF. G. F. SEVER has received from Columbia University the degree 
of Doctor of Science. 

MR. FRED STADELMAN has been appointed assistant manager of the 
New York office of the Wellman-Seaver-Morgan Company. 

MR. F. W. ROEBLING, of John A. Roebling’s Sons Company, has been 
elected one of the new directors of the Equitable Life Assurance Society. 

MR. C. H. HINES, a well-known mechanical and electrical engineer, who 
was recently in Central America, has received an appointment as construct- 
ing engineer with the Consolidated Gas Company, of Baltimore, Md. 

MR. A. S. McALLISTER has received from Cornell University the degree 
of Ph.D., following a post-graduate course. The thesis presented for the 
degree was on the subject of alternating-current commutator motors. 

MR. H. W. RITTERHOFF, for 23 years contract agent for the Bell telephone 
in Kansas City, has resigned to accept the position of general superintendent 
of the contract department of the Home Telephone Company there, dating from 
July 1. 

MR. MARSDEN J. PERRY, of Providence, who is already largely interested 
in electrical enterprises, has been elected a director and a member of the 
executive committee of the New York, Westchester and Boston Railway 
Company. 

MR. HARRY V. CROLL, M. E., for the past eight years with the E. P. 
Allis Company, and its successor, Allis-Chalmers Company, of Chicago, has 
resigned and accepted a position with the Wellman-Seaver-Morgan Company, 
of Cleveland, O. 

MR. E. G. CONNETTE, general manager of the Syracuse trolleys, has beer 
made general manager of the Consolidated Street Railroad Company of Worces- 
ter, Mass. He is one of the ablest and most progressive street railway man- 
agers in the country. 

MR. WM. J. CANADA, who had been in charge of electrical work on the 
Appleyard interurban lines of Ohio for the past two years, has severed his 
connection with these companies to take up special work with the National 
Board of Fire Underwriters. 

MR. W. A. STADELMAN, eastern agent of the Wellman-Seaver-Morgan 
Company, and who has been in charge of the eastern office at 42 Broadway, 
New York City, has been appointed general sales agent of the same company, 
with headquarters at Cleveland, O., taking effect July 1. 

MR. ALONZO BURT, president of the Wisconsin Telephone Company, is to 
deliver lectures in the state on the use of the telephone. Mr. Burt’s object is 
to popularize the telephone and incidentally to tell the public how to get the 


greatest benefits from the service and how to avoid things, which cause delays 


and interruptions. 

PROF. H. S. CARHART, of the University of Michigan, leaves New York 
this week for England and then proceeds from Southampton on July 29 on 
the “Saxon” for South Africa as one of the guests attending the meeting of 
the British Association there. On his return to Europe, he will take up official 
work connected with international units and standards. 


MR. HERBERT LAWS WEBB, the telephone expert, has just returned 
to England after giving evidence at Ottawa, Can., before the Parliamentary 
Telephone Committee there, which is now making inquiry in regard to the 
craze for the municipal ownership there of telephone plants. Mr. Webb’s 
testimony was most interesting, and was emphatic as to the superiority of 
American telephone work free from Government ownership. 

MR. W. B. PARSONS.—Mr. William Barclay Parsons, who was the chief 
engineer of the Rapid Transit Commission during the construction of the sub- 
way, and became the consulting engineer of the Interborough Company after 
his work with the Rapid Transit Commission was finished, denied this week a 
published report that he had left the Interborough Company to become chief 
engineer of the Ryan-McDonald-Metropolitan syndicate. “Say for me,” said 
Mr. Parsons, “that I am still the consulting engineer of the Interborough and 
hope to remain in that position.” 

MR. G. H. PEGRAM.—tThe resignation of S. L. F. Deyo, chief engineer of 
the subway division of the Interborough Rapid Transit Company, was an- 
nounced last week. Mr. George H. Pegram, who since Feb. 1, 1898, has been 
chief engineer of the Manhattan division—that is, of the elevated system of the 
Interborough—has been promoted to Mr. Deyo’s place and will hereafter bear 
the title of chief engineer of the Rapid Transit Subway Construction Company. 
Mr. Deyo has joined the forces of the Metropolitan interests for their new 
underground enterprise. 

Mr. FRANK H. BETHELL, the general manager of the Chesapeake & 
Potomac Telephone Company, has announced that, beginning with the Septem- 


Vor. XLVI, No. 2. 


ber issue of the telephone directory the company will abandon its present plan 
of printing the names of subscribers in the cities of Baltimore and Washington 
in one volume, and will print the directory of each city separately, thus ma- 
terially reducing the awkward bulk of the book and giving space for the restora- 
tion of the classified business list. This is emphatic testimony to the rapid 
manner in which Mr. Bethell has built up the service in the two cities. 


Trade Publications. 








ADVERTISING FOR PROFIT.—With this title the Manufacturers’ Ad- 
vertising Bureau, 126 Liberty St., New York, has issued an attractive pamphlet 
pointing out the service it renders to firms who place with it the management 
of their periodical advertisng. 

STEAM HEATING.—W. H. Pearce & Company, 269 Dearborn St., Chi- 
cago, have issued a 22-page catalogue devoted to the Crescent system of steam 
heating. The catalogue describes the specially devised fittings and appliances 
which are required for this system. 

SWITCHBOARDS FOR SINGLE-PHASE CIRCUITS.—Bulletin No. 1064 
of the Fort Wayne Electric Works, Fort Wayne, Ind., describes a complete 
line of switchboard panels for single-phase circuits, designed for 1,100 or 
2,200 volts. The instruments used are of the ‘‘Wood” type. 

TELEPHONE SWITCHBOARDS.—The Dean Electric Company, Elyria, 
Ohio, has issued folders Nos. 6 and 7, devoted to express type switchboards and 
common battery switchboards. These folders describe in detail the construc- 
tional features of the switchboards and point out the operating characteristics 
of each. 


ORE AND COAL-HANDLING MACHINERY.—The Wellman-Seaver-Mor- 
gan Company, Cleveland, Ohio, is distributang a comprehensive catalogue de- 
voted to ore and coal-handling machinery. ‘The catalogue contains more than 
one hundred 9x1o0-in. pages and is profusely iilustrated throughout. The illus- 
trations show numerous installations now in active operation 

JEFFREY SCREENS.—tThe Jeffrey Mfg. Co., Columbus, Ohio, has just 
issued a supplement to screen catalogue No. 69. It contains views of many 
screens adapted for a great variety of uses, such as for sizing coal, screening 
sand, gravel, etc. One of the views is of a cylindrical coal sereen, 7 ft. 
in diameter and 54 ft. long. The views are half-tones of actual screens, 
and are interesting. 

ROTARY PLANING MACHINES.—The Newton Machine Tool Works, 
Philadelphia, recently issued catalogue No. 41, devoted to planing machines of 
the rotary-cutter head type. The preferred method of driving these planers 
is by means of direct-connected motors. The advantages of the motor drive 
are pointed out, while the numerous illustrations serve to show the relative 
economy in floor space. 

HYDRAULICALLY OPERATED WATER PUMPS.—The Goulds Manu- 
facturing Company, Seneca Falls, N. Y., has issued a folder dealing with its 
“‘New Duplex’’ water lifters, which are described as hydraulic pumping en- 
gines operated by city water pressure. These lifters are constructed upon the 
same general lines as the well-known duplex steam pumps, but city water is 
used to operate the pump instead of steam. 

PREPAYMENT WATT-HOUR METERS.—In a handsome pamphlet, desig- 
nated as No. 5008, the Fort Wayne Electric Works, Fort Wayne, Ind., pre- 
sent the advantageous feature of the prepayment watt-hour meters which 
were recently described in these columns. The type K prepayment meter 
is dealt with separately in Bulletin No. 1,066, while Type W prepayment 
meter is similarly treated in Bulletin No. 1,063. 

CRANES.—Catalogue No. 20 of the Northern Engineering Works, Detroit, 
Mich., is devoted to cranes for all purposes. The catdlogue is attractively 
arranged, containing more than 100 half-tone illustrations of cranes and hoists. 
The constructional and operating features of each crane are briefly described, 
the types being too umérous to be dealt with fully in the 100 pages comprising 
the catalogue. The illustrations serve to give a fair idea of the wide range of 
the applicability of the various cranes. 

VARIABLE-SPEED MOTORS.—In circulars No. 13 and No. 14, the Electro- 
Dynamic Company, Bayonne, N. J., outlines the advantageous features of the 
inter-pole, sparkless, variable-speed motors. Illustrations are given showing the 
motors direct-connected to machine tools, for which purpose the motors are 
particularly well suited. The Ward Leonard Electric Company, Bronxville, N. 
Y., in a recently issued folder, shows one of these motors driving a slotting 
machine. For use with such equipment the “SKR”’ type controller is stated to 
fulfill all requirements. 

THE PIGEON-HOLE.—The Peerless Electric Company, Warren, Ohio, 
is doing some effective advertising by means of a folder which is given the 
name indicated by the title above. The folder contains short stories relating 
to the advantages of motors in general, and ‘“Peerless’’ motors in particular. 
In discussing the ancient line shaft, it is stated that ‘‘sufficient unto the 
main shaft is the repairing thereof,’’ and “the wheels will never turn with 
the power that’s gone to waste.” The reading matter is of a character which 
will insure that it will be read. 

THE ILLUMINATOR.—Under the above title the Cleveland Electric II- 
luminating Company, Cleveland, Ohio, is publishing an illustrated monthly 
journal devoted to the numerous uses to which electricity may be put. ‘The 
current issue contains well-arranged instructions for wiring a house for electric 
lighting. This matter is presented in an interesting manner, and should prove 
of value to all present and future users of electricity. The J//uminator is sup- 
plied with an attractive cover, and its contents should render it a welcome 
visitor to every user or prospective user of electric current. 

INDUCTION WATT-HOUR METERS.—The Fort Wayne Electric Works, 
Fort Wayne, Ind., has issued instruction book No. 3,021, devoted to type K 
polyphase induction watt-hour meters. After describing the principles of 























Jury 8, 1905. 
operation of the meters, the book gives numerous diagrams showing the many 
ways in which the instruments may be inserted in polyphase circuits. Bul- 
letin No. 1,062 treats of the operating features of the type W induction watt- 


hour meter for single-phase circuits, and Bulletin No. 1,065 gives a com- 
plete description of the type K_ high-torque, single-phase watt-hour meter. 
METALLIC SHIELD BLOW-OUT CONTROLLER.—In an exceptionally 


well gotten up catalogue, Dick, Kerr & Co., Ltd., of London, describe their 
metallic shield blow-out controllers for railway work. These controllers 
equipped with solenoid blow-outs, without any iron in the magnetic circuit, 
the purpose being to have the effectiveness of the solenoid increase in direct 
proportion to the current. The main feature of these controllers resides in 
the fact that the solenoid is placed in a casing of copper and can be brought 
directly into the of the arc. The external magnetic field created 
around the shield of non-magnetic metal attracts the arc to the shield and 
divides it in two parts, one arc going from the contact finger to the shield 
and the other from the shield te the contact These 
travel rapidly in opposite directions on the copper shield and finally become 


are 


sweep 


segment. two arcs 
united again in the air; but around the coil and shield, the arc at this stage 
has become attenuated to such an extent as to rupture, and, in fact, it may 
be ruptured before it has actually encircled the blow-out device. The catalogue 
is attractively illustrated. 





News of the Trade. 


THE VEHICLE EQUIPMENT 
to its large new factory at 





COMPANY notes its change of address 
3orden and Review Avenues, Long Island City, 
immediately adjoining the tracks of the Long Island Railroad. 

THE LOCKE INSULATOR MANUFACTURING COMPANY, Victor, 
N. Y., has, in addition to the enlargement of its factory recently reported, 
started another addition which will be 40 ft. by 100 ft. and devoted exclusively 
to cementing together the parts of multipart porcelain insulators. 

THE WILLARD STORAGE BATTERY COMPANY, 
burned June 26, has secured a new location 
mence deliveries of material in two weeks. 
going in good shape in 30 days. 
Cleveland, O. 

PASS & SEYMOUR, INC., Solvay, N. Y., announce that on and after July 
1, their Chicago office, located at 130 West Jackson Boulevard, will be in 
charge of Mr. W. P. Upham, formerly of the Electric Appliance Company, of 
Chicago. Mr. Upham’s experience in the supply business makes him particu- 
larly well fitted to take up this branch of manufacturing. 

BOSTON ELECTRICAL SHOW.—In addition exhibitors at 
Boston electrical beginning at the Mechanics Building, on July 15, 
under the auspices of the National Association of Electrical Contractors, the 
following are named by the authorities: American Electric & Controller Com- 
pany; Condit Electrical Manufacturing Company, Underwood Type- 
writer Company, Boston; Worcester Electric & Manufacturing Company, Wor- 
cester, Mass.; Mietz & Weiss, through Frank E. Davis, 


whose factory was 


and will be in shape to com- 
It expects to have its factory 


The new location is 29-31 Academy Street, 


to the the 


show, 


3oston; 


The indications 
are that the affair will be interesting and successful along the lines already 
fully indicated in these pages. 

THE FRASER HYDRAULIC COMPENSATOR COMPANY has been or- 
ganized by R. J. Davis, of the Standard Electrical Construction Company, San 
Francisco, Cal., and his associates, to exploit commercially a radically new de- 
vice in hydraulic elevator practice. 


Soston. 


It is the invention of E. M. Fraser, who 
for several years manufactured a novel type of high-speed electric elevator in 
San Francisco under the name of the Fraser Electric Elevator Company. The 
company finally sold its rights to the Otis Elevator Company and Mr. Fraser 


ELECTRICAL WORLD anp ENGINEER. 





83 


joined the Otis force, remaining five years. He is now bringing out the 
hydraulic compensator and will be chief engineer of the new company. 
THIRTEEN LUCKY FOR COOK. B. Cook recently made an ap- 
plication for a_ self-soldering heat patent the 13th of one month, 
it was allowed on the 13th of another month and issued on the 13th of June. 
Three new men have been added his department and will push 


Cook’s self-soldering protectors, pole cable terminals and construction material 


Frank 
coil on 


co sales 


in various parts of the country. Mr. M. A. Gurney is covering Michigan, 
Indiana and Ohio. Mr. C. C. Newburn will travel in Minnesota and the 
Dakotas, and Mr. F. A. Rader in Kansas, Nebraska and the Territory. New 


York and Pennsylvania are being covered by Mr. James Strasburg, Wisconsin 


and Illinois by Mr. G. C. Fricke and Iowa and Missouri by Mr. F. R. Parker. 
HEATING IN FACTORIES.—Before installing the blower system of heat- 
ing and ventilation in their factory at R. I., frons & Russell 
vestigated shops using similar systems where benches weré located next to out- 
It was found that the moving air was chilled in passing by win- 
dows and travelling across the benches, creating an uncomfortable draft for 
the bench workers. It was decided to move the benches out about 6 in. from 
the wall to of radiation to offset the effect 
and produce a sheet of warm air next to the windows. The result has been 
Reducing the indirect radiation to equivalent direct, and 


Providence, in- 


side walls. 


and use a small amount direct 


very satisfactory. 


adding the direct, the actual ratio of cubic feet of space heated to square 
feet of radiation is about 80 to 1. The fan for the heating system, which 
was furnished by the B. F. Sturtevant Co., Boston, Mass., is driven by a 10-h.p. 
electric motor with speed regulation giving speeds varying from 100 to 220 


r.p.m. on the fan wheel. At the maximum speed the fan is counted on to 
deliver 40,000 cu. ft. of air per minute, the fan wheel being about 7 ft. in 


diameter. There are about 1,250 sq. ft. of heating surface in the heating coils, 
in five four-row and one two-row sections. The warm air is led through an 
underground duct to two vertical shafts and is distributed on each floor through 
galvanized iron pipes. The fan system is designed to effect six changes of 
air an hour in the front portion of the building, and four changes in the rear. 

GAS AND ELECTRIC ADVERTISING.—Publicity work for electric and 
gas companies is the specialty of the John Craig Hammond Advertising Com- 
pany, which has been organized by John Craig Hammond, witn headquarters 
in Denver. Mr. Hammond has been the advertising manager for the Denver 
Gas & Electric Company and is well known to the electric and gas interests of 
the country. Men who have been on the advertising staff maintained by Mr. 
Hammond for the Denver and other companies are associated with him in the 
broader field. They have devoted their time almost entirely to the electric 
and gas field of publicity. Included in the company are other men, who have 
not been so closely identified with Mr. Hammond's organization, but who have 
been working with him along similar lines. <All of them have spent time in 
studying methods, in testing methods, and in evolving plans that they believe 
will ultimately be successful in getting business for their patrons. They have 
proved them successful so far, and, Mr. Hammond announces, can show results 
that justify the conclusion. Mr. Hammond states that the company proposcs 
to go deeper than simple publicity work. It will have special features that 
will interest electric and gas companies particularly. These include sugges- 
tions on methods by which companies may improve their relations with the 
public, and may increase the efficiency of their general new business work. 
The organizers of the company know that there is a large field for business- 
getting by an effort put forward jointly for a number of companies through 
To some extent, therefore, this feature of the system 
The excellent results that 


the same organization. 
will be co-operative among those who enter into it. 
have been shown by the Denver Company are familiar to many interested in 
this line of business. The work of this company, and of others that have been 
getting their publicity matter from Denver, will continued by the new 
Considerable general business has been undertaken, sufficient to 


be 


organization. 
make the company a success. 
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[Conducted by Rosenbaum & Stockbridge, Patent Attys., 140 


27 
79 


1905. 
Nassau St., N. Y.] 
793,063. ELECTRICAL INSTRUMENT; John J. Ghegan, Newark, N. J. App. 


filed Jan. 27, 1904. A polarized relay which will automatically adjust itself 
to varying strengths of battery current, and also respond to changes in the 
circuit resistance. The relay coil has a solenoid core which vibrates under 
current variations, but whose general position is determined by the general 
current strength. <A pair of limiting contacts for the core are sluggishly 
movable to respond to the general position of the core, but are effective to 
make and break a local circuit by vibrations of core. 


793,065. ROTARY SNAP SWITCH; Monroe Guett, Hartford, Conn. App. 
filed Mar. 10, 1904. The switch arm has spring means for impelling it 
rotarily and a pair of radially movable stops to normally limit such move- 
ment. When the operating button is turned the stops are moved radially 
out of the way and the snap switch is thrown. 

793,066. ELECTRIC SWITCH; Monroe Guett, Hartford, Conn. App. filed 
Nov. 1, 1904. Relates to modifications of the above, and particularly in 
the form of the supporting porcelain blocks for the operating parts. The 
supporting blocks have a relative movement and are so formed that wear 
will improve rather than deteriorate their bearing relation. 

ANODE-PLATE FOR BATTERIES; Harry C. 

App. filed Oct. 3, 1904. 
CATHODE-PLATE FOR BATTERIES; Harry C. 


793,076. Hubbell, Jersey City, 


793,077. Hubbell, Jersey 


ity, N. J. App. filed Oct. 3, 1904. 
793,078. CATHODE-PLATE FOR BATTERIES; Harry C. Hubbell, Jersey 

City, N. J. App. filed Oct. 3, 1904. 
793,093. BATTERY-GRID; Henry C. Potter, Waukegan, Ill. App. filed Aug. 


19, 


1904. 





793,112. VACUUM TUBE; Rome V. Wagner, Chicago, Ill. App. filed Nov. 
28, 1904. A vacuum tube in which one of the eleetrodes is loosely screw- 
threaded to its support so as to be rotarily adjustable thereon. <A clutch 
normally holds the parts in fixed relation, and a permanent magnet on the 
outside of the glass tube may be used to release the clutch and adjust the 
electrodes. 

STORAGE-BATTERY JAR; 

App. filed Mar. 1904. 


793,117. Thomas S. Witherbee, Jersey City, 


22 


22, 


793,118. ELECTRIC WATER HEATER; Arthur D. Wright and Eli E. Sager, 
Seattle, Wash. App. filed Sept. 6, 1904. casing of porcelain has a 
core at its center which is wound with resistance wire throughout the 


length thereof. The water is led through the annular space between the 
core and casing and is heated by the resistance wire. 


ELECTROMAGNETIC ORE-SEPARATOR; Erich Langguth, Eus- 


793,137: ‘ i 
kirchen, Germany. App. filed June 18, 1904. 

793,138. ELECTROLYTIC DECOMPOSITION OF SALINE SOLUTIONS; 
Arthur B. Larchar, Oldtown, Me. App. filed Oct. 9, 1902. 

793.143. JUMP SPARK APPARATUS; Herman C. Mueller, Fond Du Lac, 

‘is. App. filed Aug. 27, 1904. Instead of a single coil, two separate 

coils are embedded in insulating material in a box, their primaries being 
connected in series. A single interrupter is acted on by the cores of both 
coils. 


ELECTRIC HEATER; Charles A. Rolfe, Adrian, Mich. App. filed 


793,158. 


Nov. 14, 1903. An incandescent lamp is provided with a holder for an 
article such as a curling iron so that the article is held in proximity to the 
lamp and heated thereby. Another form shows a specially constructed 


lamp having a recess for the curling iron. 


SYSTEM OF ELECTRICAL DISTRIBUTION; Charles M. Green, 


793,188. 
App filed Nov. 3, 1897. (See Current News and Notes.) 


Lynn, Mass. 
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793,197, FLUSH ATTACHMENT PLUG RECEPTACLE; Harvey Hubbell, 
Bridgeport, Conn. App. filed Feb. 25, 1905. Relates to details of a plug 
receptacle in which all the connections may be made from the front with- 
out removing the base or opening the wall pocket. The face plate is secured 
to the base by screws and the plug is inserted into the face by a sort of 
bayonet joint. 


793,229. HEATING DEVICE FOR CURLING IRONS OR THE LIKE; 
Charles A. Rolfe, Adrian, Mich. App. filed Jan. 12, 1905. A heater for 
curling irons comprising a sheet-metal casing for an incandescent lamp. 
The casing is made in two halves formed to be connected together, and 
each half carries a pocket to receive the curling iron. 


793,244. ELECTRIC SIGNALING SYSTEM; Herbert B. Taylor, East 
Orange, N. J. App. filed Sept. 1, 1904. An over-lapping block signal sys- 
tem in which the track circuits are normally energized and the signal cir- 
cuits are constantly energized except when a train or car is partly on both 
track sections, at which time the doonsraantion permits the signals to re- 
turn to danger. 


793,245. AUTOMATIC BLOCK SIGNALING SYSTEM; Herbert B. Taylor, 
East Orange, N. J. App. filed Dec. 17, 1904. An over-lapping block signal 
system in which polarization and low-resistance relays are adapted to re- 
anne to different circuit conditions to set the home or the distant danger 
signal. 


793r275. SOLAR GERMICIDE; Ira A. Cain, Lompoc, Cal. App. filed July 
28, 1903. Relates to the treatment of certain diseases by light and the 
method of securing different colors and intensity. 


793,304. TROLLEY WHEEL AND GUARD THEREFOR; Fridolin Koenig, 
Newark, N. J. App. filed Dec. 17, 1904. The harp is provided with a 
pair of spring-held, upwardly projecting prongs, which normally guide the 
trolley upon the wire, but are capable of yielding in either direction to pass 
an obstruction. 


793,312. AUTOMATIC TROLLEY POLE; Alfred W. Margan, Longbeach, 
Cal. App. filed Jan. 30, 1905. The trolley wheel is journaled in a supple- 
mental frame at the end of the trolley pole, and the movement of this 
frame when the wore leaves the wire is effective to release the main pole- 
holding spring and allow the pole to fall by gravity. 


793,325. NOISE AND _ LIGHTNING ARRESTER FOR TELEPHONE 
WIRES; Alexander Stiles, Martinsville, Ind. App. filed Nov. 10, 1903. A 
plug switch of a form adapted for use at any point in a line wire. A 
copper plug has an enlarged head and fits between spring jaws. 

793,329. RELAY; Herbert B. Taylor, Newark, N. J. App. filed Dec. 4, 1903. 
A form of polarization relay in which the polarization armature vibrates 
between a pair of opposed fork-shaped pole pieces of the electro-magnet. 


793,344. TROLLEY BASE; Peter Best, Elizabeth, N. J. App. filed Sept. 20, 
1904. The trolley goed is pivoted to a swiveling or turn-table head on the 
roof of the car, and spring pressed therefrom. 


793,389. TELEPHONE SERVICE-METER; Frank R. McBerty, Evanston, 
and James L. McQuarrie, Chicago, Ill. App. filed Nov. 19, 1902. 
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793,491-—-Maximum Current Indicating Device. 





793,424. ELECTRIC OVEN; Levitt E. Custer, Dayton, Ohio. App. filed Sept. 
“14, 1904. (See page 66.) 

793.430. TROLLEY; David D. Evans and Oliver Patterson, Uniontown, 
Pa. App. filed Mar. 15, 1905. <A pair of curved shoes are supported by 
spring blades from the trolley harp so as to normally close over the wire, 
but are spread apart to pass any obstruction. 

793.436. EAR PIECE OR ACOUSTIC DEVICE; Peter Charles Green, Phila- 
delphia, Pa. App. filed Nov. 7, 1904. 

793,444. MICROTELEPHONE; Konrad Hoflinger, Vienna, Austria-Hungary. 
App. filed March 11, 1904. 

793.445. LIGHTNING ARRESTER; Thomas J. Johnston, Brooklyln, N. Y. 
App. filed Nov. 8, 1901. (See Current News and Notes.) 

794454. MULTIPLE SWITCH RHEOSTAT; Frederick Mackintosh, Schenec- 
tady, N. Y. App. filed Dec. 5, 1903. A starter for motors of large horse- 
power in which a series of contactors can only be closed by hand in a 
regular order by reason of certain mechanical connections. A second me- 
chanical connection is effective to release all of the contactors when the 
circuit breaker operates. 

793,474. BRUSH HOLDER AND BRUSH-HOLDER SUPPORT; Leonard A. 
Tirrill, Lynn, Mass. App. filed Nov. 28, 1904. The brush-supporting frame 
has a pair of slots to engage stationary pins on the motor frame, so that 
the brush holder is rotarily adjustable with respect to said frame. 


‘793,480. ELECTRICALLY OPERATED RAILWAY SWITCH; Bryan S. 


Wakeman, Scranton, Pa. App. filed Aug. 30, 1904. The switch point is 
directly actuated by a two-armed lever controlled by a pair of electro- 
magnets. The lever arms are extensible and the magnets are laterally 
adjustable in order to vary the leverage. 

793.491. MAXIMUM CURRENT-INDICATING DEVICE; Maurice J. Wohl, 
Brooklyn, N. Y. App. filed Nov. 21, 1904. A generally triangular plate 
of a material which is discolored by a current of electricity, such as card- 
board soaked in sugar and sulphuric acid, is connected in the circuit, and 
the altitude of the point where discoloration begins on the triangle indicates 
the current strength. 

793,493. RHEOSTAT; William C. Yates and Alexander M. Fenwick, Schenec- 
tady, N. Y. App. filed Sept. 26, 1904. Electro-magnetic detents are ar- 
ranged in such a way that the armature circuit of the motor cannot be 
permanently closed before the field circuit is closed, and the field circuit 
cannot be opened until after the armature circuit is opened. 

793,494. CONTROLLER; William C. Yates; ‘Schenectady, N. Y. App. filed 
Nov. 28, 1904. The magnet for holding the rheostat arm in its “on’’ posi- 
tion acts through a friction brake arrangement which permits the arm to 
be held at any position where it may be adjusted. 

793,513. CIRCUIT-CONTROLLING SYSTEM; Arthur C. Eastwood, Cleve- 
land, O. App. filed Dec. 19, 1904. Relates to an operating circuit for 
motors in which a circuit breaker on the motor panel board opens the motor 





Vot. XLVI, No.. 2. 


circuit for low-voltage as well as over-load conditions. The circuit breaker 
may be reset from the controller. 

793,514. CIRCUIT-CONTROLLING SYSTEM; Arthur C. Eastwood, Cleve- 
land, O. App. filed Apr. 15, 1905. An electro-mechanical operating system 
for electric motors in which the controller arm has a dash pot which re- 
stricts its movement to a certain speed. This speed is adapted to the con- 
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793,570—Motor-Controlling System. 


tactors or other regulator upon the panel board and insures a gradual 
starting of the motor. 

793,530. COOLING DEVICE FOR ELECTRIC LAMPS; Richard Kuch, 
Hanau, Germany. App. filed Mar. 3, 1904. (See Current News and 
Notes.) 

793,541. ELECTRICAL ANNUNCIATOR; Leonard F. Rose, Washington, Ia. 
App. filed May 3, 1904. 

793,563. THERMAL CUTOUT OR CIRCUIT CHANGER; Chas. A. Brown, 
Chicago, Ill. App. filed Apr. 5, 1902. The heating coil has a core with a 
threaded opening at its end, and the fusible plug screws into this opening 
so as to make an electric circuit. The fusible plug is kept under spring 
tension and opens the circuit when it is softened by heat. 

793,570. MOTOR-CONTROLLING SYSTEM; Arthur C. Eastwood, Cleveland, 
Ohio. App. filed Apr. 15, 1905. A multiple unit control system in which 
the contact or circuit is in Series with a small electric motor upon which 
the load is mechanically varied from the controller arm. The motor takes 
a certain current for each load regardless of the line voltage, whereby a 
uniform action of the contactors is insured. 

793.578. ELECTRICAL SIGNALING SYSTEM; Clayton F. Frederickson, 

““Penver, Colo. App. filed Aug. 1, 1904. An automatic switchboard in 
which the selective arm is stepped around over the different circuit termi- 
nals by an electro-magnetic escapement of special form. The release mag- 
net is operated by a separate circuit to restore the apparatus to normal 
condition. 

793,593. ELECTRIC CURRENT COLLECTOR RING; Herman A. Knoener, 

“East Orange, N. J. App. filed Feb. 20, 1905. A brush holder ring is sup- 
ported from surrounding casing by a plurality of studs engaging recesses 








793,608—Apparatus for Alternating Currents. 


therein. Each stud is contained in a porcelain block or cup in a cavity on 
the brush holder. 

793,608. APPARATUS FOR ALTERNATING CURRENTS; Valdemar Poul- 
sen, Frederiksberg, Denmark. App. filed Sept. 15, 1904. A spark gap de- 
signed to attain higher frequencies than hitherto possible in wireless trans- 
mission. The spark is caused to take place in an atmosphere of a gas 
containing hydrogen and at a pressure which may be greater or less than 
atmospheric. Capacity and inductive resistance are included in the circuits 
so as to adjust the resonance for the high frequencies which may be at- 
tained with the improved spark gap. 

793,626. ELECTRIC HOIST; Philip J. Darlington, Glenridge, N. J. App. 
filed Jan. 28, 1904. The usual rope-operated controller has a clutch which 
is released by a mechanical device when the rope has been entirely wound 
upon the drum. At the same time a spring drum is thrown into action to 
swing the controller arm to its neutral position. 








